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(57) Abstract 

An adaptive-array radio base station comprises three or more antenna elements (ANTj : j=l, 2, ...,n) and a signal processing circuit 
(20). For calibration, the difference in phase rotation and the difference in amplitude fluctuation between the transmitting and receiving 
circuits in each transmission system are estimated on the basis of the known signal sent by each transmission system and the received signals 
measured in the transmission system. The quantity of phase rotation by the phase shifter (PSj) and the quantity of amplitude fluctuation of 
the attenuator (ATTj) are set according to the results of estimation. Therefore, the transmission characteristics of the transmitting and 
receiving circuit can be calibrated using a simplified inexpensive configuration without providing a special measuring circuit. 
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P B ^C^Itf>n/c, 7i^fXv'7^PSi, •-, PSj, -, PS k , -, PS n 
> T 5'7^-ii'ATT i , •-, AT T j , ATT k , -, A T T n *5 <}: i£ 
ffift-§-m77^a S G i , -. SGj, SG k> -, SG n i, ttl^'tKOT 

■&mm.SM lt ■■; SMj, SM k> -, SM n , {iffitttlilalg&PE i, - 
, PEj, -, PE k , -, PEJoit^ffiilJltttBlHiSSAE!, -, AEj, 
A E k , — , AE n t?rf x.T^5. 

ftfc, i^ff X ! , -, TXj, • -, TX k , TX n ©#A(i, fct 

t x coia^=jr#B& l-c ja t) , &mt m^ta^mm sGt nt&^r^T-i-^m^ s 

l«HStfc, SffdlSSRXi, RXj, -, RX k , -, RXnO^t, 

^•TStwiri-S. fc*s» EI2^^co#IlI(c:*5i,^TI4, E)^tf>8S-£-±, =8-Sff 
IslKR X ©I2^£«lt& <9 , £7 ^^UBSf SWi 

o 

(c^-rsgE^pom-^s ! (t) , sj (t) , s k (t) , s n 

(t) f±, ^t5 7x^fXv'7^PS 1 , PSj, PS k> PS 
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! ( t) e x p ( i 0 i) , -, Sj (t) exp ( i 0 j ) , -, S k ( t) 
exp (i 9k> • -■ S n (t) exp ( i 9 „) *1vP*VO 

, ATT j , -, AT T k , AT T n let K> , Aj, -, Aj, — , A k , 

A n /cltS*S^tb$-^fetL v {f^-A i S i (t) exp (ifli), A 
jSj (t) exp ( i 0 j ) , -, A k S k (t)exp(i0k). —. A 
n S n (t) exp (iS n ) bftZ. tMJl©77f*-^OSII« 

r^e>com-§-(4, *tveti, ttfo-rz>mmm j %oit>&E.sG 1 , -, sG j( 

.... SG k , -, SG n a»fc>S&«£*U ^-TS^fBlHlSgTX ! , -, TXj, 
-. TX k . -, TXn^Lt^tSTyftMSSW], -, SWj, 

— , sw k , — , sw n ic^^t>ji?>„ 

. »is-t-5afeflriaiSTXA»e>©«-i-s:, *HS-t-a r ^-rm^-A nts fcteSfg 

IS] gg R X © v v-faxjW-iliRtt) x. 5 J: 5 ISJtfcfc -5 » 
^-f- 5 S{S Is) SS R X t' J; o T $ s . 

— ^tyyu— >ay^lC ^jimCTVftffANTi, ••, AN 
Tj, -. ANT k . -. ANT n -eS«**lfc«*ll »jSt57Xft#ffl 
»SWi, -, SWj, SW k , •", SW n ^Lt, 
g|f SMi, -, SMj, -, SM k , •-, SM n {C-^^.fj^5o #*3> BuiB 

t ^i-m*x*fttz < Marts mmwii&T x *» & o«»as#«i-* 
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SSPEi, -, PEj, -, PE k , PE n *3j:t/Ststtfctl|HIS§AE i , ••• 
. A E j , -, AE k , -, AEnlC^WtbjlS. «3*-f-S «fc 5 fc, ^ 
b©ffiffittffliaJKPEfeJ:^tg|i§ttmiHlKAETttmSHfcit«(i^*y 2 ic 

fc*S, iSftflNfrtW^itSGi, -. SGj, ••. SG k> SG n *5j:t5 
$(B«#JBI3e3tlBSMi, ••. SMj, -, SM k , SM n ©»fls»i % Mffl 

#*©T>'^-?-«^*:^-r5fll#oai««^BI«i-5-»©|iIlS«|«t' 

G, j&MEggTX. ftitltT^tMfiSWSr^LTTVft^ANTfcJ: 

jSiOTyftSlSSW, S«EII6RXSr^UrS««-S-jRI3tiR«SMfcJ:o 
ffitBttttJHlKPEj3J:05|g#SamiiI8SAETtt*<, B^Lfc 

02i4, mi <dt??7-4-7t i<-<( mmmmm<o$& 1 o«*»j*©«»«9Sr^ 

i-fEB&^ni -y^ElT'fcSc IH20*j*fi, £JLT©J&*rK^-C, Ell t'^L^l 

-<9 , ATT^m#*&SIl]S§2 OF*3»C|S:it?jixTV5*^ El 2 LtL&MMX'ft 
, :Jlb07x^X->7^PSfci:U!7yf^ATT^ ft -S^SIslSg 2 0 

rcoi i (c v 7x-YX->7^PSfcJ:tf7^f^-^ATT(Diati0fl:ovN 
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S^x-fX^^ P SfcitfTj/T^-^ATTfi, ffi-5§-#iSls]!g2 OWrtSP 
*3 i tHMBOK^KlR tf X i> X I \ 
UK 2 ©S#*S/&©Mii] 

in 3 fi, r. <D&m\^ x s ry^f w 2 01*1^05 
lass r x tc^- ^ btiz x o »c:#t s wasgj&fr 5 r i: tt* 

MSW^LT7yrt*^ANTi!l^lfl^h, jyftif ANTfSi 
*tt*fJCi"5 T >rt*ffl^ S WSrtf- LTSflriSlSR fefrt*. 

BllO»l©3fc*=»J«i:lRlfC*9» ir-Ctt»WSr*31$* 

i-ttB&^o -y^ElT-fo^o El 4 ©flSritfi, &TF©.&$rl&^T, El 3 fc^ Lfcfi 2 

©S*fll^i:lsic-efo2.o 

— ^ ATT ^m^-MSiagg 2 0 KKtt f,ntV^*S> g] 4 Lfc^ff^mi 
. rtb^07^-YX->7i?PS*5j:U'T->7 i ^-^ATTd5, «-§-*&g|E]Sg 2 0 

^ATT»iee#Bf^-O^Tf4, ^t!)21 t#7Vf t*MSWt©Mf 
;MifM$Jte&< * *HcEI^Lfcl/V& s x 7i-l'Xi/7;i'PS*)i07yf^A 
TT©— #«r«#*£HSEII&2 Ortfc, «b*Sr-t©^Wt-> S'J^(ciai-5i5ic:« 
^LTtiV\ 7x^fX->7?PSfcJ:U!7y7^ATT^ 
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Sj (t) : j #g<Oi^ff{f^-m^)SIBSG j frt>tii?)£tiZ>Wi*D<Dm%- 
RX jk (t) : j #S<Ditf§m#m*S«SG j frbtiitlZlxtziBfkS j ( 

t) a*. ksscDsmm^a'j^«sM k ^«toTSij^:$^fc{f^- 

A 0 R X j : j SgWgmiHlSgRX j ^ft-i-^ifi^-t-Si^tCtoT^D^W 

<t> j k : j tlOTyft^MSWj^t, j SICTyrt^ANT j * 

M~FA NT j A>?)k#l ©Tyfti^AN T^S -f^-gAM" 5 - t l£ 
^oT^DSfg-i-cDtt+SlHlteii:, kfgOjyftl^ANTki^kfltD 
T >-<r1-&mm S W k l£ "C'Srff ^ilil-T^ ^ t J: o T£ C 5{f ^te^Ialte 

ARXj : j #l©^{f[ElSSRX j £{H§-rtSiii§-r -5 CI i K J;oT£ £-5«#- 
A T X j : j #g©i£{f!I]S§TX j iHf -S-^iiii-f-?, C t K ioT£ D5{f -!§- 
Aj k : i SSOTyftS^SW j j f |(D7yf ti^ANT j S 
■fANT j ^bk#gC0Z^^^-ANTk*"C*fl;&«-§-^'e*i-5r tfCt 

o d zim^mm^mm. h k # g ©ryfti^AN T k ^^k^e©T 
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n : r^i-m^m mm%<om 

tuts, 0 5 fi % li©#Wi©5*)> ft-§-©teffillItefi*5J;^S4S^ii)* 
Sr, fcfclMJ LfcSfl l *U:t«B 2 ©X#«/fc©tt3«Mfcfc:** UteiT?**. 

[» i ©s*««o»^Jsia] 

0 6 «, a i u*: ^ ©as w ©jb i ©«#«j*k: <t 3 t y ^ -f 

*ATT j ©StggEtbSA j #1 (=OdB) fcty^W. LT;* -=e U 2 
l ^&(tfli>£l2 2©#JW=J: t»» d© j #S©'E^t->Et^i"5gE*p©fB-§- 
Sj (t) tiWifiZii, SSfiM©7i^X->7^PSj < T yr^-^AT 

W j ©*-f y^Sjz&ftEKTX j SrlfOlXE^wSffiESgRX j I^t5<t5 
KfflftiSriKJ:!), SHbES&TX j d»&©2HS«-&36sattteiS*i#©*« 

essr x j -esm^av fiUBfi^gtsM j -esfam^-R X j j ( t ) t L 

j # B ©«M^ *» fe £tti * *K k # 1 OfiilfSfl $ £ itfcflWR X 

j k (t) »±, TIB©5£ (1-1) X'mt>£ft,Zfr. Sfe»c«-S-SriSfe«i-5 j# 

'•e©i-'<T©eafe3R'c*fs$*xfc*«$ttfc«*Rx j k (t) it, tie©*; ( 

1 - 2) T3t:b$*b5 0 
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RX j k ( t) =A 
j + A <f>RXk} S 

(k = l, 2, 
RX j k ( t) =A 



k AT X j A R X k 
( t ) + n j k ( t ) , 
, n) 

k AT X j A R X k 



exp {i Ujk+A0TX 



e x p 



- (1-1) 
{ i (d) jk + Ad)TX 



( t ) + n j k ( t ) 
n) , 
k= 1> * j 



(k=l, 2, 

k = 0, ( j =kOif) 



k (t) U 



- (1-2) 

i ttdUMMtt ( i 



j + A 0 RX k } S 

( j = 1 , 2, n) , (k = 1 , 2, — , n) 
fcfcU A 

2=- 1) ^Lt^^ e 

±IB<o* (i-2) (DWyR*. 36«#Jciart6R*ioflr*s j (t) "C 
«5t, TfB<0S; (1-3) -c*to*tb*J:5fcftO* * fcfc*©Sta>P53a<0e 
*S»»SrS-»i-5i:TIE^a; (1-4) tSbShS «t 5 fcfc* 0 
Ajk ATXj A R X k exp{i ( 0 j k + A * T X j + A 4> R X k ) 
} +n j k (t) /S j ( t) 



= RX j k (t) /Sj ( t) 



(1-3) 



log e [Ajk ATXj ARXkexp {i ( 0 j k + A <f> T X j + A <f> 
RX k ) ) +n jk (t)/Sj ( t) ] 



= 1 o g e [R X j k ( t) /S 
jfc*^ rtbbC0SSfc*5V^"C, log e 

::x\ 5S (i-4) <D&m& iog e 

Aj k ATXj ARX k exp {i 
= v 



(t) ] - (1-4) 

[v+w] fc£U 

U j k + MTXj +i*RX k ) } 



k (t) /Sj ( t) 



: w 



wd-C, «*«ASt*t*«AJfc (S/NJfc) *s+^J:v^fi*-rixHrv>w2: 
ft 5. 

±»OJ:5*ll«l*.«:tT<Cofc* (1-4) ©iiiaSrr-'l' 7 -SIKH'S T 
|E©S: (1-5) ±»©J:5K:S/NJfc*H-#J:^ (Iw/v 

|<<1) kiBMVK.W, ^ (1-5) 035&ia©w/'v£A^©^tt*tii-5^ 
£*s-C*5. (1-4) cD^iSi:, st (1-5) ©*53i:*»fe. 



, < ;. • 
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TIEW^5Et (1-6) tfimt*lfrZ. 

log e [v+w]=log e [v] + w/v- (w/v) 2/2 + (w/v) 
3/3-... 

- (1-5) 

log e [Ajk AT X j ARX k ]+iUj k + Ac(>TXj+A<(>RX 
k ) = 1 o g e [RX j k (t) /Sj ( t) ] 

- (1-6) 

±fE©:£ (1-6) ©dMfcaSfc&S-t-SfcTB©* (1-7) aSSftttfU £ft 
«t#Bi-5i:TIE©SC (1-8) *s*d»^5. iixfe©S;tc*sv^"C» I 

m [•](*[• ] U Re [•]»[*] t> 

4> j k + A<j>TXj+A«f>RX k =Im [1 og e {RX j k ( t ) / S j (t 
) } ] 

= I m [ 1 o g e iRXj k (t) } ] - I m [ 1 o g e {Sj (t) }], 
( j = 1 , 2, — , n) , (k = 1 , 2 . ■•, n) , 

fefe'U *ik = C (j=kOtt) -(1-7) 
log e CAjk AT X j ARX k ] =Re [1 og e {RXj k (t) / 
S j ( t) } ] 

= Re [log e (RXj k ( O ) ] ~R e [log e {Sj ( t) }], 
(j =1, 2, •-, n) , (k=l, 2, ■», n) , 

fcfcU A jk =l, (j=k©i#) -(1-8) 
Wico&SMJ; 9, ficffi^H-t-S^SSC-efca* (1-7) ««K:B8-t-S 

*ass-c*)5a; (i-8) £«r»j*i:::SM*L-cv5. 

;;-e, -IxbCit^WRX j k (t) tt^BJrSIS$*b*:Smffi-g"C*)9» 
S j (t) tt§E*n©«*T?*>3. Vtctf-iX, i£ (1-7) *SJ:tfc* (1-8) 

sc (1-7) *siow; (1-8) o-tix-P*u©*ia©S-Jlk:J:oT* 
ftfcfrbfcttfcYj k> Xj k tt5i:, *;h,«Tr©*Wt, TIB©*; (1-9) *5 

ivs ( i - i o) cox o \zmt>£tiz>o 
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Yj k = <*> j k + A0TXj+A<f>RX k> 

(j =1, 2, -. n) , (k = l, 2, •-, n) . 

fcfc'U <J>jk = 0, (j=kOtt) - (1-9) 

X jk =log e [A jk ]+log e [ATX j ]+log e [ARX k ], 

( j = 1 , 2, • •, n) , (k= 1 , 2, n) , 

tfc'U Aj k = l. (i=k<Db%) - (1-10) 

±IS«{4ffi^H1-5^ (1-9) (in 2 m<D-&tt%#.ti*bt£%m±-lkjJWi 
RX-frQ, TiE©5£ (1-11) OJ;5t-«S.$H5c 
Yi ]=i*TXi+A(fRXi 
Yi 2=* 1 2+A0TXi+A*RX 2 

Ynn = MTX n +4*RX n -(1-11) 

^-c. * j k t* k j tit, *ix*:ft,B.ffi-rzjjiznmT*ib%j!>K ±<m- 

(fefc'Lj^k) . Lfc*^t, 2I£— #c:fr£3S; (l-i l) 

£mx*tb% <t> j k<Dmm±n (n-l) /2flST*fc!?, ^tfHD&mX'hZ A <*>T 
Xj, A 0 R X k cDfHlfefi 2 nmX'hZ ( (j=l, 2, •-, n) , (k = l, 
2, -, n) ) o Lfc#oT\ ±fE©Jg3t-^m5C (1-1 1) <D**P©^|fc 
Ojgf+te ( n 2 + 3n) /2fit^?. 0 

±m<Dmm\z.m-ttt (1-10) hnZm^-^n^htezmz- 

-^a^T-fc^, TfE<0:£ (1-12) Oi p^^m^tu?)., 
Xi 1 = 1 o g e [ATX]] +1 og e [ARXj] 

Xi2=l°ge [Ai 2 3+log e [ATXi]+loge [ARX 2 ] 
X n n=log e [AT X n ] + log e [AR X n ] - (1-12) 

Aj k tA k j tit, *iv?*iteffi-rz>jjfot±mx*ibZ7!)K &<m- 

SrfS (fcfcLj *k) . Lfc^oT, (1-12) ^©m^PtD 

»ffc5 1og e [A jk ] ©Win (n- 1) /2ffiT*fo!9, **n©^tfc 
T'fcS 1 o g e [ATX j ] , 1 o g e [ARX k ] Wffi^Cfi 2 nfifibS ( ( 
j=l, 2, n) . (k = l. 2. -, n) ) „ Lfc^ot, JiiEcDigsi:— 



(31) 
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*#g5S; (1-12) ©**P©g*©»«fc (n 2 + 3n) /2«fcfc5. 

JRn 2 3toJ>*<*fe*fc©*tt©IB» (n 2 + 3n) /2iWC-efttf*Uift6 
1-^^%, n # 3 n 2 S (n 2 + 3n) / 2 »gtict 5fcit> 
» «^&*©*n#3«±-?*>*tfi» (1-1 1) Jb'itf (1 

-12) ©^fcfcv-c, #@^©fii£;a 3 *&©^©fllifc£±E!?, ^©jg 

i-**?*>» d*bP>J64-**Sa; (1-1 1) *5«fctf (1-12) :i 
tdj; t) . •r^-C©^^^C*;^^T N j£<f[5]8gTXj (j=l, 2, -, n) £:« 
iSi-5w b\Z£^>X±CZ>m%-<DtfLlS®ts&A <*>TX j *5 «fc &&&&&& A T X 
*j b, Sfs@SgRX j 5rffiii§-r?)r ^l-J;oT^C5{B-§-©{iffill3te»A « RX 
j *sJ:tf*lf£»*ARX j bZ&tii-tZZ. i*s-c#5. 

* r t ©swhss i: mmm&t ©iw©iB«asft*©sg»::B8i-<5 flMssr * 

±x6©»^a©ittpjx-tt> zii^$tufcfg-§-Rx j k (t) £gBM©m 

■rzmm&^-t 3 w&wsmikScm v^tt, r ©as?n k a z> r ^/f ^ w 
tizfiz im-^tQiB^-t^m^^xh. ®M,K&mfe%<DW®&$rbmm&.&b 

Srttttti--S r t a 5 pTfg-C'feSo 

fcixfi, SI)£$^fcS:mm#SrfEfti©ff-§-T?^*UT#biT-5S; (1-3) 
©£i22©«-§- iRXjk (t) /Sj (t) } *s£*tt&IUfcH:A#SJv HI 



(32) 



A= (I 2+ Q 2) 1/2 

0 =T a n _ 1 (Q/I) (Q>0©f^) 
e=Tan -1 (Q/I) + tc (Q < 0 <£>*§-£•) 
fcfcU 0<Tan _1 (Q/I) < n XhZ> bi~Z<, 

%\z$ [ ffi.-rz>z.b&x>*z> < , tta s m&$ifcm&*m^xtimf8Lftbmzft.$tb 

Y j k = <M k +A * TX j +A * RX k 
Xj k =Aj k ATXj ARX k 

*J3, sxT\cmwirz>&mMmm^&\,^xh. ^mm^^<om^xm% 
\stz.m%frbw®f$.ftbffimfc$rb zmtm-zmz, ±s&©iS3S8MftiE]8s©aaF 

*Jit/El8tt, i^W^KD^^fll^ljif^Sr^^^navfa-^Srffil/NTy 



(33) 



5 1 -2IC*5V^T, S^e^cD^^^X-y^iS'PS i <DtttBIe]^4Sr 0 tC, T 
j/TWATTi©SMtAi^l (= Q d B) l:t^h$tl5o -t tT 

. ^^-y 2 1 rcDi#e©e^tc^i-sgE*pcoft-§-s ! (t) asm 

y !/S 1-3 l£*JI/v-t\ ^k^i}^^$n. yt/S 1-4 

j=iftrc>T\ /fy/si-sttiK^ att-Ba6*oiS(8lHllSTX i b%im 

njSRXit ^ ± 5 cjyf -r&m® s w i asgjtfc* b 

act, ^yy^s i-6fc:*sv*T. i s g ©ei^©s waitii s m i 
tio, ±kEw^: (i-i) {wK-s^TSftflr-s-Rx i i (t) *«utu ( 

1-3) t«t9RXi i (t) /S! (t) &*fflU (1-6) , ( 

1-7) . d-8) AWcutmmut^m-r^o t^x. Rx n 

(t)/Si (t) ©tt*Bdt#*5fc (1-9) ©J;5(ctt(±lbTYi itW 
2 1 KlEttU RX i ! (t) /Si ( t) (DmMtf&tt (1-10) (O 

i^titUUtX! i t LT^^ey 2 uriEtfti-So 

^xyT'S 1 - 7, Sl-8, S 1-4 icfci ^x k cD{i£5r l fo^f 
v tybistefrb. ^y-y-fs 1 -9tC*5^T^^e^ (j=l) OSfSiaiS 
txi tryft^ANT i i£&j^5±5fcT^7^#fflSswias^ife 

^ry/S 1 -eicfcVT. l#l©€M©7yrt^ANT i 

6 jk\% £ ttfcfl;^m^sr k * s ©easRoaflift-g-aje^it s m k xmfc lx r 

Xik (t) Sr*»» bux£©J:5{-S; (1-6) ~ (1-10) fc,fc!K RXj 

k ( t )/si (t) ©fi^Yj k , sb^x! kSrjraur^^ey 2 1 

?T7/S 1 - 7fc*Sl'>T\ k^nlcjgbfcr t ^J^^HS t , ^fyT'S 

l-io, s i - i i »c:*iVNT j roffifc i -f y ^ ^ h lt\ j = 

2tC*5V>T, ±m<DX7- yZfS 1-2~S 1 - 9 (DWi^BMi-o 
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tlZb, (j=l, 2. -, n) , (k=l, 2, n) (D-f^-T commit \z 

iSfcfc, Elsro^xs/T/S 1 - l 2»c::fe5^T, >-=e]J 2 l diEtt^ixT^Sl-^ 
TOY j k, Xjk ( J =1. 2, ••, n) , (k = 1 , 2, n) fcffll^T 
, ±x605Et (1-1 1) *5«tt/ (1-12) ©2-0«DigVz:-^*S5C^< 0 

fcfc, ^fs/^S 1-1 31C*J^T, »tb$tufce^ri<D^flHlKtS« 

0(ClS:5&£;h.T^3) 7i-<Xv'7^PS*Jj;y (^fel^lg^^nT^S) T 

JSfctr, H|9JoJ;TJ5121i Ofi, ±xgcDEl 7 fcit/EI 8 LfcSbf^O^MSr^ 
t7D-if$)5 t |219*3<tt/l2l 1 0 ic^-riftf^fi, £ATO^$rj^^TlH7fc«t 

-f m 7 ©0ijT*(i, 7 7*S 1 -2(d*5^T, #61f©7i/fXv' 

7^<D-fe*SlH]tefl:5rO^, T-y^^-^oS^ibS^ 1 (= 0 d B) JdfS^L 

fc>l\ -eoitco^^-YXv-^^p s j ccttffiiHitefie j *j iters' ^^-^ a 
fit, iii8o^jT-»i, ^fj/zsi-i 3K}o^-c, e^r^ic, »tH£ 

^y/U — ~>a ^?rtf^o-CV^cDtC>ftU, 0 1 0 (D0iJ-C-ti\ 7fj'/Sl-l 
3 aK&^-C. **])7U—i/3>-<Dm]femKm9<DX'r-y7S 1-2 a -C*ffl!l5& 

o 

12111(4, [2ll(c:^Lfer©^B^O^loS*1f^ro^^J-efotj, # 
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x-f ^TU"f «l*llSiftJaofil**ftaiHlK2 OCM&ityo y^H-CfcS. HI 
1 l<V\2}&Mm*. #^rtl:7s/f^-i?ATT j *5«fclflg|@teaiHl8&A 
Ej (j=l. 2, -, n) as«HSS^-CV^5^*l*V^, mit/TLfcSl® 
S*«^ilDtT?fo5co-C, 01©f&W£r«fflLT. HI1 l©KWSr*l&-t-5. 

miC'e, 0 7*5±tF0 8£>Ifc91£r«;8L-C. HI 1 2 <DSft93£3ri&1-3. 

in 1 3 (o^mm-t, tt7x^x->7i?p s j ^.fctmtBtt 

miUSgPEj (j=l, 2, •», n) ^B&$tb-CV>5.^Sr^^-C > ill^t 

HT^S^Sr^^-C, 0 7*3j:U'0 8 IC^ Ufc^ 1 ©S*1f ^Otbf^7 n-0 i 
l5)C-?fc5<DT\ 0 7io«tU508<DtaW?rSfflbT, Hi 4 0RWt**t5. 

[* i <om*m&e>m)iiw>i&M] 
mxupmm 1 

01O[il!Sffi^iMJtLt, SSl 5 *>* #e^©ttffi»ai0K 

PE j *S±^*SfttB0KAE j (j=l. 2, n) *K l^OSISMP 
j t lo<£>{f-§-*aa0S£SP j tl:J;ot«^^tP5 0 

#eS3R©i*JH*MP j (j=l. 2. n) tt, 0 6fr§8^UT2ftKUfc 
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g«m#&, sKeai»oH»oa6flr«-9-s j (t) -e&gi-i. 

#€SS5R©«-g-*aaiaissp j (j = i, 2, -, n ) «\ Ei6i;ii 
Ltta^Lfca: (i-4) ~ (i-io) ottji*f?&9. -f 

0SSS P j tt, *tJ&-rSfil3l3§MP j ©HM7©S«8t»«:H-*U ^ro*^C§l5^ 
Y mj tL-CttfctiLT^ (1-9) <omBK.W-r&jm&*Bl&L. d»o*»« 
£X mj iLtttaiLTS; (1-10) ©««fcB8-t-«*S*SrJ^j«-r5. 

Hiett, Ell 5t*UfcHl(£©»lBi«)iM^SrRW-f'5 7ci-BaT?*,!?, B 
7 (C^ LfcgS 1 <Dm*ffi&<omft<Dm¥\z$tfc SI 7 ©7n-|21i;*j-j& 

LT, 0 7cD^^y7'S 1 -6T*tr^Ct?H5m-§-*aawrt^^, Hl6©^f!/ 
7*S 1 -6 dfcJ:!J4$j£«fclBft$;h/0*5. HI 1 6 <DX<r y ?*S 1 

-edfciS^T, RXj k (t) /Sj (t) ©a»*HR«:fl-*U 
*JJ:t5SI*»Srttmi-5rifcJ:9, ffiffij5fc^©*SSS (1-9) *sil5ffi«« 
#©#?t5t (1-10) iSf^ns. 

PE j :£J:tfgi|@ttffl[H]iSgAE j (j=l, 2, -, in) AS, looffiftol 
ESSS P j t 2o©MIgSA j , SB j iCiotM^T^S, 

*i\ #esfe*©«*«i3SiHiissp j (j=i. 2, n) i4, *««-§-$« 

gE*Ptf>i£ff{H§-S j (t) © i&»#«rtWUt I m [1 og e { 
S j (t) } ] Sr«»-f5. ±1Effi*©«3H8SB j f±, **.fe;h.*:£«flr*© 
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©2?8fc£BR e[log e {Sj ( t ) } ] Sr«H-f-4. 

S; (1-9) ©tttBfcB8i-5*a**^U, a*ott*oWWSBjK:J:S* 
X m j tLTtttHU * (1-10) ©««KlHi-5*SS; 

EA±oJ:5^, Ell 7©mfc©W*l2-Ctt, $tefc*««*©dt*«Bi**»i: 
ofcfcte. iS*q©fflH§-s j (t) ©*»ttisJ:tf£*tt«r-*;h,*h, 

-iJxK^U 0 6:fcJ;tf0i 5KI||jgLTt&WLfcS«£©7l31&i-Cfi, difcgp 
9) *>«tuR (i-io) -e^toi-^eaAswbna*:*. m 1 1 £a%-tnitt*MK 

gl8lt 01 7fc*UfclBK©J»«2©»fPSrRWi-S7B-H-e*)5» 0 
7 LfcB 1 ©«#«/&©WH^©fim-»J& LT l^3„ 07©7n-0t^Jt 

:/S 1 -6 efCi«J^3e«)t-IEiK$tl,TV^5. -Tft:b*>> 0 1 8 ©^yT'S 1 
-6efc*J^-C» RXj k (t) ©a^*HRSrtf»Ufc'b©©dl»«*SJ:tf^«k 

«B*»5>, Sj (t) <D&f£tt&*ft&L1the><o&&M&&vmmi&-Zh j eti 
«^t5ri)a9, ttffi^©*ssc; (1-9) *3&vmm&Lftv>jfm&. (1 
-10) 3^#e>*v5. 

tits* zix^<omm<ommitsxxf2(owim^ts\ / ^xi-i.* ft^&^tcxoic* 
s/Nit^+^i^r t *mmt ufc„ 01 5~0i 8 ic^-r^m© 

m 2 ©£#*ws©iMfcw«] 

I19li, 0 3K*Ufcr©*B©JS2©a^^J*fcJ:3T^:/7 l >f:/7l'^ 

**aEn&«fc*H*a*+ y ^v—vs vi*©«*©i3««©»***3Sttfc*i- 
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*ATT j ©i&H^EbftAjtfSl (=OdB) y Y f LT, >-ey 

2 lA^lia»i!2 2©^^J;!9 N ~co j # B (D^iH^tr^i-5|S*qo« 
^•Sj (t) li€^©7n , XV7^PS j> 7yr^A 

TT j , i£{f{f-i§-ii}73$IBSG j , iltff ESgT X j , 7yft*ffl*SWj . *5 

£ k# S OgS^07 yrt^ANT k fei^SftlHlgSR X k -C*Sff$tt 
, SWm-i-Jlte^BSMk'C-SfffS^R j k (t) t LTfliJS£;ft,5 0 

domi 9id^-t-^2roa**^{cj:5Ty7 p 7 i ^yz u^m^&mm 

T*fi, 111 6 Id* Lfcfg 1 WS*1f £%>T 4 ~7T U"Y mmm&m h (4^ 
P3Ceiife5Sk:l3V^-CjS6flriSll5TXiSflriaiSRX4:*sSSl«*5 <fc 5C7y 

j k (t) f±, TfEroit (1-13) T?^t3$H5^, £ bWt^mn-tZ j 

RXj k (t) It TiE©5S (1-14) *l,5„ 

RX j k ( t) =A jk ATXj AR X k exp {i (* j k + A0TX 
j+A^RXk) ) Sj (t) +n jk (t) 

(k=l, 2, n) fcfcU k*j - (1-13) 

RX j k ( t) =A jk ATXj A R X k exp (i j k + 4*TX 
j+A*RX k l Sj (t) +n j k (t) 

(j =1, 2, •», n) , (k=l, 2, -, n) 

fcfc*U j *k -(1-14) 
±.nZ<D3Z (1-14) (Dffim*. jifefS«f^J8lt-5K*P©fll*S j (t) 
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-C#J3i:T!E<£>5*; (1-15) T'&io&fhZ X 5 fcfc 9 , * bt^O^Wiaw 

i»*rak*W-Jf-t-5iTC«>S; (i-i6) t?S*3$tb5J;5»-*5o 

Ajk ATX j ARX k exp{i ( <t> j k + A * T x j + A * R X k> 
1 +njk (t) /Sj ( t) 

= RX jk (t)/Sj (t) - (1-1 5) 

log e [Ajk AT X j ARX k exp U (* j k + A^TXj+i 
*RX k ) +n jk (t) /S j ( t) ] 

= log e [RX jk (t)/Sj ( t) ] -(1-16) 
rrt?, 5t (1-16) ©;fc)2S: log e [v+w] k&t>ir 0 fcfcU 
A jk ATXj ARX k exp{i ( * j k + A * T X j + A 4> R X k ) 
} = v 

n j k ( fc ) /S j ( t) =w 

flhHfcbftfflHMtAtt (s/NJt) #+#J:^fc«£*-*uf, v>w 

±&W«fc 5fcfi&;i£frfcofc5*; (1-16) (DfefflSr^'f 7— Jg»i-5i, 
TIEWSC (1-17) ©iJotHcfttK ±j£©J: 5KS/NJttfH-#J:^ ( I w 
/v | <<1) tffiSUfcOT?, * (1-17) ©£S©w/vE^©JgW:*SI 

5fe<7?sc (i-i6) ©;&3ais s; (1-1 7) ©*at*»e>, Tie© 

*$5£ (1-18) *s3>*»*b5. 

log e [v+w]=log e [v] +w/v- (w/v) 2/2 + (w/v) 
3/3—. - (1-17) 

log e [Ajk AT X j ARX k ] + i j k + 4 * TX j +4 *RX 
k ) = 1 o g e [RX j k (t) /Sj ( t) ] 

- (1-18) 

±EOSC (1-18) ©|ft*«Sfc&Bi-5 iTfECDj*; (1-19) «Si»d»*V» 
StSfcaJimB-fSiTIB©* (1-2 0) tfttWkS. 

* jk + 4*TXj+4*RX k =Im [log e (RXj k ( t ) / S j (t 
) } ] 
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= I m [ 1 o g e {RXj k (t)}]-Im[log e (Sj ( t) } ] , 
( j = 1 , 2, -, n) , (k = 1 , 2, -, n) , 

fcfcU j^k - (1-19) 

log e [Ajk ATX j ARX k ]=Re [log e (RX jk (t)/ 
S j ( t) } ] 

= Re [log e {RX jk ( t) > ] -R e [log e {Sj (t) )], 
(j =1, 2, -, n) , (k = l, 2, n) , 

fcfc'U j * k -(1-20) 

tM.<D®m\z-£<o % fiffli;wt5*SKT-fe5^ (i-i9) m^m-t 

ttm&.X*$>tt (1-2 0) iSr, M*\z<ftffiL,X*<^ 0 

zzx\ zft,<b<D#:<p<DRx j k (t) te.mmzwmzfttim^X'h'Q , sj 

(t) tt|t*POm-§-T*fe5o Lfc^oT, & (1-19) JroXVjK, (1-2 0) 

-err-, it (i-i9) fci^ (1-2 0) <otix^(o^m<Dt\%\zi.'o 
T*febti,fdit$rY j k . Xj kttSh ^avetuoitte, TIEw^: (1-2 
1) iSiU 5 ^ (1-2 2) ©«t 5t-**?$tu5 0 

Y jk = ( f 1 j k + MTXj+i*RX k , (j=l, 2, n) , (k 
= 1, 2, -, n) , 

fcfcU i*k - (1-2 1) 

Xjk=log e t A jk^l + log e [ATXj]+log e [ARX k ] , 
( j =1, 2, -, n) , (k= 1. 2, n) , 

fcrtlU j *k - (1-2 2) 

z<DX ?\c#tt>btitciti:miim<Doh. Y j k -Y k j = Z j k tfc^TS ( 
1-2 1) TiEtf>iC (1-2 3) ^#^^5„ nbtitcM 

*Stf#co5*>, X j k -X k j =V j k i*sv^S (1-2 2) l-^Ai-Si, 
TIECOS; (1-2 4) ^#^^^0 

Zjk= (* j k — * k j ' + (A*RXk-A0TX k ) — (A <f>RX j — A 
*TXj) , 

(j=l, 2. n-1) , (k=j+l. j+2, n) 
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- (1-2 3) 

Vj k= (1 og e [A j k ] - 1 o g e [A k j] ) + (1 og e [ARX k 
] - 1 o g e [ATX k ] ) - (log e [ARX j ] - loge [ATX j ] 

) , 

(j=l, 2, -, n-1) , (k=j+l, j+2, -, n) 

... (1-2 4) 

WcfZ (fcfcL j # k) . Lfc#ot> (1-2 5) 

iog e [a j k ] 1 1 o g e [Ak j ] «ve*ue»t-3#a 

, -tftbwfjtfiSWc— ife-TS (fcfc'Lj *k) o -tt£t>h. TIEcd^ (1-2 
6) #jEfc3£-o. 

<f> j k = * k j • ( j = 1 . 2, n), (k = 1 , 2, — , n), 

fcfc'U j *=k -(1-2 5) 

log e [Ajfc] =1 °Se [Ak j] , ( j = 1, 2, •», n) , ( 

k= 1 , 2, •-, n) , 

fcfcU j *k - (1-2 6) 

<DiiL^\Bi^&(D^ A <*> j i-fS TIEcost (1-2 7) 

*i:<D^£AAj TIEcosS; (1-28) 5 K*:b£tL3o 

A 0 j =A <t> RX j - A <> TX j , (j=l> 2, n) 

- (1-2 7) 

AAj=log e [ARXj] - log e [A T X j ] , ( j = 1, 2, - 

, n) 

••• (1-2 8) 
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±ti<DiZ (1-2 3) l:> Z.ilb<D*#: (1-2 5) is XX/ (1-2 7) 2rRA 

■tit. (1-2 9) 

Z j k = A * k — A * j • 

(j=l. 2, n-1) , (k=j+l. j+2, -, n) 

- (1-2 9) 

z<d$:\l ^(D^m<omm^nm. m^^tc-^m^mm^n (n-i 

) /2m<Dm±ttM.iZX*&<Q, &<£>5t (1-3 0) ««t 5tC*t3^tt5o 

Z i 2 = A * 2 -A * 1 
Z i 3 = A <t> 3 — A <(> 1 

Zn-ln = i * n -M n -l -(1-30) 

— *\ -hfficDit (1-2 4) rHfeCOit (1-2 6) *J«tU«5C (1-28 

) fcttM-Si, TiEWit (1-3 1) ifcSo 
V j k = AAk~AA j , 

(j=l, 2, -, n-1) , (k=j+l, j+2, •-, n) 

- (1-31) 

zn^h. ^<D^<Dmm^nm. m^LLtc-^m^mm^n ( n -i 
) / 2m<Dmttmmx*hy . (1-32) ©± o\z^t>^tn 0 

Vi 2=iA2~ AAi 
V 1 3=AA3~AA 1 

V n -1 n = AA n -AA n _i -(1-32) 

mn (n-D y / 2^pf£< th^<D^mcommn tmcx't£\f^tf-£h^^ 

o -ttefr-h. n^3J^±Oi#, n (n-1) / 2 ^ n &f&±1rZ> fc£>, feii^ 
©j»niS3£A±T?*>ntf. itSc— **SS; (1-3 1) fcitf (1-3 2) ©=§- 

rne>©*sc— **ss: (1-3 1) *s.tiF (1-32) ^«?<r 

IBJ©fi[*aiHHE*©SgA ♦ j (j=l. 2, -,■ n) *S«tt5fi«3e»*©a6AAj 
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(j=l, 2, -n) Sr*tbi-<5ii:*s-CS:4. 
tt i © IW ©ffiti E «5*o »c Hi- 5 «« * a o 7 * >f X 5/ 7 ^ # *. , 

2 0*5.1:1*0 2 1 tt, ±&<D$g2<Dm%mi$.<D®tt&-?'(?az2>'t°^-*$:m 

S2-2JC*JV>T, 3Seii©7x^X->7!?P S i WlitBlEltefiasOiC, T 
7f^-^ ATT i rolWKtA i 1 (=OdB) \Z± y Y £*v5„ -t 
N ^*!I2 1HI4, : 0 1 # @ ofeiSl:mt?>IEj8io«f S i (t) ^ffl 

j=l&tDT% {pr^^aSrtT^^-f, ^f77"S2-6, S 2-7M:}3l, , >TkCD 
{e&l-f v-^y^^hi-^o ^fy7"S 2-4fk^ j a^JW^axixf^ ^fy 
7*S 2 — 5fc*SI^-C, 1 # I ©€SSS©7 XT ti^ A N T i blft $Hfct 
ft(t*Srk#B©ea63R©Sflr«#a3e36«SMk-C»l3&UrRX i k <t) & 

#«>, W»o«t5fcS; (i-i3) (1-22) ici t) , RX ik (t) / 

S 1 ( t ) ©ffiffi^Y 1 k » £«J*#X 1 k £g£W LT* * V 2 1 KB**"* 

o 

2-8, S 2-9'fc*5l v r j ©ffiS: 1 >f ^ y ^^Mt, Jfe^e^ j = 2 Je: 
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*3^T, ±&<D*7-y-7S 2-2~S 2 - 7 (OWi^W&t^ 

•Si, (j=l, 2. -. n) , (k = l, 2, -, n) ©-f^T (fc 

Jfcfc, El 2 lO^f^T'S 2-1 OfcfcV^C* j =1, 7Ty/S 2-111: 
*5V>Tk = j + lteftJ£U mIxBoJ: 5KZ j k =Y j k~ Y k j > j 
k =X j k -X k j fct+UU y^ey 2 1 icffilg-f 5„ ^ry^S 2- 1 333«fc 
tfs 2 - l 4£;0-LTk£ lfo^y^ y ^ ^ h b*a»S>z j k< Vj k £fHS 

U ^fy^S 2- 1 3t?k^nlCjgLfcr i^^HSt, ^fj'T'S 2- 
15. S 2 - 1 6 S:^ LT j Sr 1 -f o-f y^!J>yM, ±3£© Z j k » Y j k 

H-*Sr*ig-r. ^ry^S 2-1 5 T* j # n - 1 tcit Lfcr t i>mfe£tlZ t , 
(j=l, 2, -, n) , (k = l, 2, -, n) ©i^T©!^* (fcfc'Lj 

*k) t»t5Z j k, Vjk^IffiSii, 2 HdHBIft^lxfcrtK:** 

o 

jk , V jk ( j =1, 2, ••«, n) (k=l, 2, n) (fctcl, j =£k) 
SrJB^T, (1-3 0) *5«fct*5C (1-3 2) ©2 0^*4-^*8* 

^J5r^i-^n— 13T*fc3o 13 2 2 *5 «fctfg| 2 3 fc*-fft^tt, £AT«>jfeS:K^T 
-f-fc 0 2 0©«T*tt, Xfj/^S 2-2U:*5l^T\ ^HH^^^ X 
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v^^^^ffifflUHBJISrOfc, Tv7-*-*<omm£W)M*l <=OdB) fcRJt 
LTV>5*s > 0 2 2 0>0i|T?tt\ ^7^S 2-2 atCiB^T, -to J; 5 fcRJSS: 

> 3 y©Httl*KH2 2^f5/^S 2- 2 a T*ifJ££;ft^^ U 2 1 MfElS 
I212 4tt v |3 3^Ufcro^^0^2 0S*<»^;<D^^J-efc9, & 

Ej (j=i, 2, n) *^m£ftTV^£*K*VvC, m3\Z^Lfcm2<D 
Sfc. EI 2 5*3*0*13 2 6 [g|2 4^^UfcIilKOtb^§:^^^nnvt: 0 ^ 

i&%&tgm&fox\i^z>&-&v&\i^x, H2 o*5±t^si2 1 k*U7p- mtnc 
xhz>(Dx\ m2 o&xr3m2 1 (omw'kw.m lt, ei 2 5*3 it/a 2 6 cotftpj 

dllHlKPEj (j=l, 2, n) ^B&$ttTV>5^Sr^^'r; BI3^L 
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0 2 8:fc.fctf02 9f4, E12 7IC^LfclHlSS©!!)'f^$r- ; ?--1'^D3Vt°3. 
T?fc5©T\ 02 0*54:1/02 1 <DmW&mR LT, 0 2 8 :fc4:tf0 2 9 ©t£9§ 

ftfc* 03 0(4, 03tc:*Lfcii(O^PJco^2WS*«J5glCj:?,Ty7 o v i -i'y 

r w M^sffl^eoff-g-toainK 2 o vMr&wmj&m&.T'bzmMco&m 3 & 

0 3O0!S«J*iMitbT, S! 2 fr&£XeM&tBttttliaB 
PE j fcit/MtgtSHilalggAE j (j=l, 2, • -, n) 1 oCOfiS^M P 
j £ 1 oOff-i-MSlHlSSS P j irtioti^^^TV^. 

*-f\ #61»cDimMP j (j=l, 2, • -, n) (4, 019lcWilLT 
tMiLfc* (1-15) ©»#S:tf*5. *««#jW«S!t«SMj -C 

*BIJ£;!?;h,fcg{f 3ttea&»©fiE*n©2&f3«-J§-S j (t) T-6fc3t1-3o 

Jfcfc, #e^©ff^-A!lS|H]^S P j (j=l. 2, n) f4, 019KW 
itUTRWbfca: (1-16) ~5£ (1-2 2) 3. f§ 

*«3I3I&S P j (4, *MS-*-5»JWMP j ©^OiMtHtlL > 
^5rY mj tLTtttiiL-CS: (1-2 1) OfitlBJwHi- 5*SSCSr?gj« U d» 

■^mmn^Xmj tLtamLTS (1-22) ©s«fcHi-5*as;*^-t- 

03 114, 03 0»w^L.fcHJ£©^3<7?l!i#«rSiWi-5 7n— m-efcij, m 
2 0(C^Lfc^|2<OS*fl|^Oib^Ogr^*f/^LT^5o 0 2 0 <D7 n -E| £ 
fcNfcLT, 0 2 OW^t^T'S 2-5T'*T&feft£ff-^M3©l^tfSm3 1 60 ^ 
^j/^S 2-6 dlc4 ^J&ftt-fE^ftTV^o i"^fc>*>, @31C?f^ 
S 2-6 dld*5^-C, RXj k (t) /Sj (t) «?i»»*SrW-»U 
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*«i3«ttJ«*»SBSrami-5iifcJ:5v te*a$#W*?l5t (1-2 1) to£V 
fi«J*#©*S5S (1-2 2) *S#6*b*. 

4 Sr^i-T'n y {/ H-efcS. 

PE j *5j;r;Siiettm[Hl?SAE j (j=l, 2, -, n) ri\ 1 o©«-§-*Q3Ih] 
SSs P j t 2oro^SA j , s b j ktzi:<Dxm&£tix^Zo 
*i\ #fijsa5©«-§^aaiaKsp j (j=i, 2, -, n ) sflMt-g-ai 

o 

±B-*©«JHISA j He, -¥*.fe*ifc*««*o*SWl5d»6>. atteafejR© 

gE*P©j£««*S j ( t) ©g*5#«*Sf*Lfcfc©©]ft*« I m [ 1 o g e { 

5 j ( t) } ] zmW-tZo -hlEte*cD*»§§SB j tt, 5-z_bfrtz$:mm^<D 
mm&frbs att€«*©R*P©ilfe«fS-8-S j (t) Lfcfc© 
©HifcgBR e[log e {Sj ( t ) } ] 

±56©-#©*JI#SA j fcJ:5**a©«ll©JS*SrY m j t LTttiUU 
it (1-2 1) Offiffi(cBB-t-5*Sa;Sr^L, A'ott*©MII?SB j 

is»«©«ii©ite*srx m j tLTttiau a; (1-22) om.m\^m-r^M 

J£Lh©«fc5K> 1213 2<D»£c7>^flg4-ef±, jtefcS««*©«**Bi:SHft»i: 
0»ltSr17*ofc«fc, fiEfcKBlS-S-S j (t) tfSSftffifc-tix-CTx 

^Str^UTVS. La»Lfc#£>. vvf*i<*>#ifc-Cfc, ii&fft&KtesS (1-2 1 
) *J«fctf3; (1-22) -C**>-f ^gSC!6S#6>*v5fc«>v' HI 3 2 tc*"f @IS«J* 
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03 311 03 2^LfcHJSw^4(D»)f^«rtftMi-5 7n-|gIt > *>t) < 0 
2 0fCl*Lfcm2WS*«^»b^CDlu^{-*)-J^bT^5o 0 2 O©7D-0t 
MltfC, 02 0C)^.7"s/7 B S 2-5T*tT^t?tu5{f-i-*aa©rt^^ > m 3 2 © 

XT-yys 2-5 e let ^^^{CliE^^^T^^o -T&:b*K I3 307fy 
7°S 2-5 e»C*5^T, RXjk (t) Wg^fc^im Lfct © ©^ftgB&J: 

t^nfc^^ sj (t) <D&mMm*$m^tch<ncD&mi®&£vm9ki$z j t 
ix^timm-i^t^xf), tm&ftoiiiim. (1-21) isxnum^<o^ 
mm (1-22) tmbfrZc. 

ittf-\-ft£^Z t*mmt LfCo i-^t>*>. 0 3 0-0 3 3^i-*J£cD^Sl3 
H:lfe © ^fg 5 

we 0 3 4 (i, ^<D%w<Dmm<oftm 5 ©^ft&iii&^&^i-T/n y * 

0T'fc5„ :©13 4t-^i-||JSW^fl|5»i, 01 5{^LfcrcD^BJ©^l <D 
S#1g/5£©I£16©JI2?§ 1 ^W^IslSS^^DLfcttD-efeSo WTte r© 

*i\ *^yyu-Va>B#Kfi, jfl (j=l, 2, -, n) ©£si£^© 
7i>fX->7?PS j ©ffitfBlHllfcfi 0 j#Ol£, 7 7f^-?ATT j ©«(g^ 
ibSAj^i (=0dB) tc-fes/ h£ii,£>o ^L.t, y 2 1 ib W\ Cl©j 
#B©ej£*fc#JS-t-*BBs©{t*S j (t) ^Btm*H» TVfti^ANT 

j #@©€^Sr^<<til©i--<T©e^©T>'7 i ^T- 
ANT k (k = l, 2, n, fcfcLj^k) T*gffi£*K £-€&*©§:«« 
**je«BSMk"CS«lt*R j k (t) ^LT»^5. 



(49) 



rogffB&RX j l-gigc-rs i 5 \z.q)$k*>Z> zh\z£y, i*ff[E]S&TX j 

at«fg-i-isa»ea63Ri#©$«iaKSM j t$»fltRXj j ( t) t ltsii 

j k (t) f4, E]6<£>|gi ©S^tffcMilLTSteKiBiBLfcS; (l-D T-S 
t>ZtiZ&. *5>K:ffi*S:afe«i-5e3ife3RS:l#Bd>e>n#B*-Cl|li*«J»x.-C 

RXj k ( t) stici&w ufcs*; (i-2) t'S^^h?). m?)©s; 

IdJo^T, nj k (t) tem^ZiOb-to 

Z.(D#. (1-2) ©WH&*ei£3R©*JI*MP j -eft*n©«-g-s j ( t ) t? 
(**U H#*r*tpqi*riEffl*»b*iZZ'MiMTi-afc» TIBcD5£ (2-1) tfc* 
o ^LT> *ea6»©^MT*&EIISTA j (j=l, 2, -, n) (2 
-1) fc#LTl*W¥*&«:tTfc5 t , tiat±«fWK:»UTKfK:3e*-e*)5«)t?, 
TIErosC (2-2) fc45. 

AjkATXj ARX k exp{i ( </> j k + A 0 T X j + A <*> R X k ) } 
= RXjk (t) /S j (t)-njk (t) /S j (t) 

— (2-1) 

Ajk ATXj ARXkexpfi (* j k+4 * TX j +4 ^RXfc) ) 

= Av e [RX j k (t) /S j ( t) ] -Av e [njk (t) /S j ( 
t) ] 

- (2-2) 

**»\ ±^I^*5VNT, Ave [•]», [•] O^MJF*9»^Sritt!*i-«. 

«l*©ttlf*»fes Ave [njk (t) /Sj ( t) ] = 0ft<DX\ 
#€3!^©{t-§-«i3aialKS P j -C±IE«?S: (2-2) WMiawg^MicSrH-^i- 
5t, TISOS: (2-3) Tf*t>S^5J:5K:*5. ^rbT, -?:W^Scgl5{-«g 
-f-££TiB<D5£ (2-4) ^<^H*g|5«-*gi-2)i:TfEro^: (2-5 

log e [Ajk ATXj ARX k ] + i j k + A* TX j +A*RX 

k) ' . 
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= log e [Ave [RXj k (t)/Sj ( t) ] ] - (2-3) 
*jk + i*TXj+MRXi;=Im[loge [Ave [RX j k (t) / 
S j ( t ) ] ] ] , 

( j =1, 2, -, n) . (k= 1, 2, -, n) , 

fcf£U*jk = 0, (j=k©£#) •••(2-4) 
log e [Aj k AT X j ARX k ]=Re [log e [Ave [RXj k 
(t)/Sj (t)]]], 

( j = 1, 2, — , n) , (k= 1, 2, — , n) % 

fcfc'U Aj k =l- (j=k©£*) -(2-5) 

(2-4) tsxtfi (2-5) <o*ti?tuo&mn. ftfinSacf&k: 

-t^T?, SC (2-4) *J«ttF (2-5) ©-t*t-Pno*3a©ffl[S:Y j k. Xj 
k t-t-6t, ^*vm©iU^ TIE©**: (2-6) &£Xf (2-7) ©J;5fc* 

Yj k = * j k + A * TX j +A * RXk ' 

( j = 1 . 2, n) , (k= 1 ; 2, — , n) „ 

fcf:U *jk = 0, (j=k©it) -(2-6) 
X jk =log e [A jk ]+log e [ATXj]+log e [A R X k ] . 
( j = 1 , 2, n) , (k = 1 , 2, •-, n) , 

fctffU Aj k = l, (j =kOtt) - (2-7) 

rtuWmw^Stt, l2l6(c||itbX^BJUfe«iai^)CT*fet), &&Jfk<DW[.n 
&3U±X'hM-£. 2 1 fc|E«SixfcfltY j k. Xj k ^^t±i$©« 

jL—V&m*. (2-6) *sJ:tf (2-7) Sr»<rifcJ:9, ir^X <D&T&mz 
fcVT, i£{tlE]SgTXj (j=l, 2, •». n) ?riiS-r5r ifCioT^DS 
m-^©fi:^lH]fe»A * TX j 3s£rJMffi£W)MATX j S(Slel8SRX j Srii 
ii-TSr t fcJ:oT^C5fB#©ttffiHHB*A *RXj *3 J:l«g««»*AR X 
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* S Kea63R © T y - ^ H * 5 r i: ^ J: 9 , «-eai3|5 r 4: t ill 

[113 5t4. B3 4»C*Ufc|BK©»«8 5<0»ffSrttW-r5 7n-H"e*9» El 
1 6 LfcHJSroJfcflg 1 ©i&m-ttJ&bT^S, [211 6<Dyx2-mkttitLX 
x HI3 5t?f±, ^f-7 7'Sl-6flC*3V^Ave [•] T?^*? NrR3¥*& 
S^Jllfcotl^^-el^otV^. i-^*5*>. 03 5©7r5'7"Sl-6f 
CtS^T, 1 o g e [Ave {RX j k ( t) /S j ( t) } ] OAftAtS «t t* 
HUcgBSrttffil-^iKJ: 1 ^ ffi«j5fc5>©*sa (2-6) *»J:lHg«jfc#©a' 
S5£ (2-7) £r#T^3„ 

El 3 6fi, ;:©|2J3 SiD^ryT'S 1 - 6 f ©frgf/i— vSrl^W^-r? o 
-it'fcS, 0 3 6 ©7 n— H|{j:43V'»"C^ X JJ — ft^iScTm p 0 £*J# 
, *WTKlt5ST?RX j k (t) /Sj (t) ©JR*«rfr*5. ^tt, -t 
OJMIie*SrTT?BSJ»LT«PlHI¥«&Tmp/TS:jmiU 
T^gcgBYjk, |t*|R$X j k£ttttlL-0*a. 

r<D^.-r yT'S 1 -6 f 5r^<{fecD*aS»±l2l 1 6©7p- Si: HI DT?*> •? , 
©fftBJ!£*B&1-5= 

Sjfe©jjij6^m 

1213 7(4, r©^W©HlS©^6©*^«)ifelHlK«fi£Sr^i-/n y# 
if&5. r©E13 7 ^-mM©^ 6 fi N 1211 5{c:^Ufcr©^0^©^l© 

m*mf$.<omm<o]&& 1 t-^x, 121 3 4 ©hjs©jkjs 5 1 tt^^^tee^^ra 
ss §r b fc t, © T- 5 . 
1-fc*>*>, luxB©5£ (1-2) ©j^j22Sr^*P©fa-^S j (t) -CBfcgU 
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S/NJt#*ft»£ft<fcv**#-efi. ^ 7H^©»S*ttT!B©»C£l 
SC (2-8) Tt$t%LZin,&. 

:©a (2-8) ©PoiaoAfta^itj'Siftaj^au^fcaiijuTBfwspJssrfi 1 
T^»-efescoT\ teosc (2-9) aaxf (2-10) ^#e>ti2>. 

log e [Aj k ATXjARX k ]+i j k + M TX j +i * RXk) 
+ njk (t) / [Aj k AT X j A R X k exp 
{i j k +A*TXj+i*RX k ) ) S j (t)]=log e [RX 
jk (t)/Sj (t)] 

- (2-8) 

<t> j k + A <*> TX j + A 0 RX k =A ve [ I m [ 1 o g e [RX j k ( t ) / 
S j ( t ) ] ] ] , 

( j = 1 . 2, -, n) , (k = 1 , 2 , — , n) v 

fcfcU <tjk = 0, {j =kWtt) • (2-9) 

log e [Ajk ATX j ARX k ]=Ave[Re[log e [RX jk 
(t)/Sj (t)]]], 

(j =1, 2, -, n) , (k=l, 2, -, n) „ 

fcfcU A j k = 1 , ( j = k<Dk%) -(2-10) 

rr-ea (2-9) jsxxfi (2-10) <o*h?ti<o%m\i, &fK&m?b\z 
•tr.t?TC (2-9) *5it^ (2-10) ©• ; e^*Hrc>^'jaco{t^Y j k , Xj 

k ir-f-5t, Zti^tMOtt. H3 4fcH*UTKiWUfcitiC-ft*fiS: (2- 
6) *5it/ (2-7) tft«J, JUm©«i3gf±|213 4tc^»L.TtftPJL.fc^Si:l^ 

1213 8« s Z<Dftm<Dm&<OBm7<DMc&ftte\B\f&m&*ni-1-7vv? 
0T*fc5„ r ODE 3 8 lZ7f;-rmM<W&Wl 7 f±, HI 1 5 Lfcr <OWR<r>% 1 O 

mm<Dmmi iz&vzm^&mm&s p j *j*h-*eislc j i^w¥*&ni 
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•rttt>*>* *3H»MP j lcfc?>il&a&©a; (1-2) ©P5iaSrR*n©«*s j ( 
3 C s/NJt*s-tn»sifA<*v^f|:-ett, y-f9-aM©i»*ttWJS©^: (2 

-8) 

«»i:©»BSr ! fT*5ii:4.<» 3* (2-8) fcSJLT^IRl^EUST A j K J: 
O^HJspJWifftrtTfti. * (2-8) ©feiaJBi**sJ:a«SB2qif± 

flSMfc*tL-c£»T*>»K m^&ftN j k (t) WtfWilMII'WlKiJOi 
TfE<£>5£ (2-1 1) «5#bH5. 
-t LT\ I /Q^itleJSS I Q j t<t 0 Z.<D&. (2-1 1) ©Pii2CD^gcgB 
*sJ:VH*aiSr8iJ*tJ:tttlJ-*-5i, TISco^: (2-12) *5±V (2-13) 

log e [AjkATXjARXk] + i Uj k + A<f>TXj+A</>RXk) 

= Ave [log e [RXj k (t)/Sj ( t )]]•••( 2 - 1 1 ) 
^ j lj+MTXj+A*RXk=Im [Ave [log e [RXj k (t)/ 
S j (t) ] ] ] , 

(j =1, 2, •-, n) , (k = l, 2, — , n) , 

fcSU «jk = 0, (j=k<Di#) -(2-12) 
log e [Ajk AT X j ARX k ]=Re [Ave [log e [RXjk 
(t) /Sj (t) ] ] ] . 

(j =1, 2, — , n) , (k = l, 2, —, n) v 

fcfc'L, A jk = l. (j=k©it) "(2-13) 
nt'S (2-1 2) *J<fctf (2-1 3) ©-tav^ftOfciatf:, *€o»*rfc 

i JcRtSStuS. 

JErCXiC (2-12) fcitJ 5 (2-13) ©-tn-?tu©*ia©fflSrY j k. X 
j kii'^i^ thflvoStt. H 3 4 fcBW LTRW *#*SC (2 

-6) *J«tt) ! (2-7) 4:49, M©MlliHI3 4 KB8£ LTtftW Lfc&Si: 
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HI 3 9 it, 0 3 7 43 J; #0 3 8 IZtf LfcHi£(D^ffi 6 *$ J:t5 7 <DMYE*&ft&} 
04 Oti\ El 3 9©7o-l©77y^S 1 -6 g {Cttfc-f % v HJ£© 

MMeoftW-fr— ^^TT^-yu— 0-efc!), 04ifi, 03 9©:7n-E|cD;* 

3IJi<D?»li6-Cf±, ^fj/^S 1 -6 gte^T, log e (RXj k (t) 
/Sj (t) } <7>*»tt*sJ:tm*to$T#«Ufcfc, ^ra^SrtT^oT, -fits 
fiR^Y j k > Jg*U*#X j k Sr#T^5. 

«fc •? £ , g|4 0©7P-EICjb'V^ < Yj k- Xj k^OttJ 

^TtitStf log e (RXj k (t) /Sj (t) } ©rit»«*Ji 
tf**aHDjR3*&frfc5. tOfligf i^Tfif L.TB*IHJ¥*&Y j k 

/T. Xj k /T$:*fflU fiffijS^Y j k > ««*»X j k t LTfflA-TS. 

Mil ©*aa£R 5. 

HJS^^ffi 7 T'li, ^T"^S 1 -6 gldSJl^T, log e (RXjk (t) 
/Sj (t) } mW¥*aSrfrfcofc*, &5«LTtt*Sjfc# 
Yj k ta«^Xj k ife#-cv^. 

«tO»*Bfc»Mi-«i:, 04 1 ro^n-Efc&^T, y — fc3HRT m 

p B*IUJTfciS1-S£-ei o g e (RXj k (t) /Sj (t) } (O 

U *©A«««MSfcKriG#Y j k^LT, HSMRSSrfiH^X j k £ UTttffl U 
t^5. rw^ry7 , Sl-6gSriv^ mM<DMm 7 <D{fo<r>!)!m\±m 1 6 © 

LT, |E*pofitS j (t) {w«t5^3SSr, WJtStufcSflMB^R X j k U) 
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1214 31*, r©3gW©Hl£0^|g9©A^ft[SI^J*^-f^'D s/^ 
ElT-fe5„ :ol4 3K^-rmM<DMM9^ m 3 8 K7^irmM<DWM 1 1 ttit 
LT> Rfci©fflr*S j (t) fc"J:SBfe3l«r» jBlJ&$^fc56fI«*RX j k ( O 

lc#f»$ t T*il»«BtT?tTft 5 .ST'lBS LTV *5 felt -C* 5„ 

0 4 2*5 «fc 1*04 3\Z7jil.1tmi&e>Mi&8*5£XP9<DWiftt > iZlZ. El 3 9 ©7 
B-HK:J:oT£li6«Jfcij<3*l3. *fc, 1214 41*, HI 3 9 <D7 n— H©*^- y 

^si-6 g»cMjcsi-5, nm<Dmt&sv>^m^-'f-^-$:7F-ty o-mx**)*) , 

1214 5tt, 03 9©7n- 0<£>;*x y:/S 1 -6 g tCxfrfr-f 5, Hi£©^fffi9cE> 

Sloilstii, **ryr?S 1 -6 g^fe^T, log e {RX jk (t) 
o"0*5 1 o g e {S j (t) } ©iftReBJSitflHRSBWSpJ&fflLSr-tixJeixWII 

£<onm\zmwirz>b. m4 4<D7v-miz&\,^x. y j k. x j k ^ota 

«PIHITK:*i-5*"ei og e <RXj k (t) } ©*»»*5J:t^»«©jR 
*£*Tfc5. tLT> *©»JM&*&T^B**LTI*WWlY j fc/T, Xj k 
/TSrgtilU -tr. 2 1 KfBtt^tbTt^S log e (S j ( t) } 
©^gtSfci^^W^ffiSr^tt-^tu^UT, tH^Y j k> 
X j k^ :©^T77"S 1-6 ggrK^T, |£K£037i3<& 8 <DftL<D 

mi&<VKm9Xl*. 1-6 gl£:fc^T, log e <RXjk U) 

ot^5 log e (S j (t) } OT*S«©A*«*iJ:tfll»«Sr-tix^ixS» 
UT, te*B$#Yj k. Xj k Sr#TV^S. 

J: 9 PffltClftBJi-^ t , 1214 5©7n- 0}£*3^T, xVTtfy li — /iSTm 
p*Oi*S*. KHBTtltSS-Cloge {RXjk (t) } ©**&fT*5 
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. *LX. -t©*»»*SrT-eS*»L-CI*mJ¥*&Tmp/TSr*l±lU t^frh 

. 2 ltiiEit^tbT^s i o g e (Sj (t) } <D^mm<DMmua <fctf 
mmvnm i o 

■?mXh% 0 Z<Dffl4 6\C7frfmM<DMWtl 0 tt, HI 3 0 Ic^ Lfc r WSgBJcD^ 

r©n«g©^f» i o <f>t?-?7-4-77 \"<mmmi&m<n$}ftmm\zn l ^xvim-f 
tf, ^^y^u-v-g vBHdte, j#i (j = i, 2, -, n) ©easas© 

iiAj^l (=OdB) fc-fcy h£iT,5. -fr Lt, ^*!)2lHtt, j 

#S©e^l::#j&i-5gE*n©fa-§-s j (t) astttasjv ryft^ANT 

ANT k (k=l, 2, -, n, fcfc*Lj*k) t'SIt^^ *ei£3S©3:«te 
•§-SO^eSMkT*Sffi«-§-RX j k (t) t LT»J££H£o 

itf>EI4 6 td^1-|!J£cDff$fig 1 Ot?fi x =§-e^('*5^Ti*m[Hl^tS 

j k (t) fi. 1211 9(7?B2<o«*#j^JcMSUT$fetc:Bi0Jbfc^; (l-i 3) 

263R-C*«$Jxail^*ixfc(t*RX j k (t) SfefcttW Lfc* (1-14) 
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(1-14) ©Wiafc#te2S3RG>»JM&MP j -CRfci©f§#S j ( t ) 

Lfcit (2-1) i/jfi*. -5rLT, #fin&5R©l*W¥*&IIIl&TA j (j=l, 2 
, -, n) T^roS (2-1) K:»LTl»MWfcffiic51:» ^SteRtPfltctfL 
•C3£»-e**©-C, 5feW5C (2-2) £4*. 

r Ave [n j k (t) /S j ( t) ] =0&©T\ 

#ei^©ffif Ma0^s p j -citos (2-2) common f&w&zfcW-tZ) 

i\ Tia^st (2-3) X-mt>£tiZ£5\z.ti:Z. ^tt, -t©riMfc»fc#B-*- 
•5£TIB«^: (2-14) J&sjg^av il-SJ: TIB©* (2-1 

5) tf^frtlZ. 

0jk + ^*TXj+A0RXk=Im[log e [Ave [RXjk ( O / 
S j (t) ] ] ] , 

( j = 1, 2, — , n) , (k = l, 2, •-, n) , 

fcfc*U j =*k -(2-14) 
log e Ujk ATX j ARXk]=Re[log e [Ave [RXjk 
(t)/Sj (t) ] ] ] , 

( j = 1 , 2, — , n) , (k = 1 , 2, — , n) , 

fcfc'U j*k -(2-15) 
~iT% (2-14) *5«fctf (2-15) ©tih^fUOfciatts 

tlf, a; (2-14) *5«fctf (2-15) ©-tive*t©;frja©ffi*Y j k. 
X j k £i"5i:» -tiVP;h,©5SCtt\ TIE©* (2-16) &±Xf (2-17) © 

Yjk = *jk + A * TX j +A * RX k. ( j = 1 , 2, — , n) , (k = 
1 , 2, n) , 

fcfdU j*k - (2-16) 

Xjk=log e [Aj k ] + 1 o g e [ATX j ] + log e [ARX k ] , 



(58) 

( j = 1 , 2, n) , (k= 1 , 2, -, n) , 

fcfc'U j * k - (2-17) 

5fc#»fcftfctt4Btt*©5t>, Y j k-Yk j =Z j ki*^f* ( 
2-16) Tl£©5t:fc— ft*®* (2-18) Sfc 

» #fe*bfcfi«fiWW>5t>, X j k-Xk j -V j k kft^T. * (2-1 7) 

fcf^A-t-5i, TIE©:* (2-19) 

Z j k=Y j k-Yk j =A <. k -A * j • 

(j=l, 2, n-1) , (k=j+l, j+2, -, n) 

- (2-1 8) 

Vj k = Xj k-Xkj= AA k-AAj, 

(j=l, 2, n-1) , (k=j+l, j+2, •-, n) 

- (2-19) 

£*L£tffc©i&3tt, HI 9K:§8«LTttWL*:«iai:lRli:t?*>9. CiS*©* 
n # 3 jy._hT*£>*Ui\ 2 1 KfElt^ft/cffiY j k> Xj k&fflVT, ±x6 

©BEfil— **SS; (2-18) *5<fctf (2-19) ^m<^tKX<0. -f--<T© 

03 1 »d^UfcHl£©^HS3©ii)^cMJSUTV^o 03 1 <D-7a-\%kftttl, 
T, 04 7T'(4, 77 , S2-5fl:ib'^TAve [•] T^fr^SBfftW 

f tC*S^T, 1 o g e [Ave (RXj k (t) /S j ( t) } ] ©^ggB*5.fc 
V*»SB*ttUl't-5Ci:K:J:9. <£*§/£#©*«:£ (2-18) *J±l«B«i«^ 
©^S^: (1-19) £#Tl>5„ 
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mmwmi 1 2 

l©«*«^;©SJ£©^fig3iw*5^T, 13 4 6<omm<D^mi 0 i: fig ft 5 

-f-ftfr^ mixEW5t (1-2) <£>pE]3a£gWjaro«-§-s j (t) T-|&gU Hi£ 
OM 1 0 © J: 5 C^ITO^^: ? r i 4 < « IMt^rftlU f^7-I 

5£ (2-8) f*St*#5„ ^(Dxt (2-8) <Oi^ia^^:gi5*JJ;U?||fc§B5rSiJ 
^lCttmLT^¥*>)5r^f^5 t, £i2W$ft*j£#N j k (t) £-£tf Jjfi 0 i 
*»K <d!C03ll4Bt^i'^LT^*T*$3 5<0-eTIEOxC (2-20) (2- 
2 1) ##t>*u3o 

* j l( + i*TXj+A0RXj = A v e [ I m [ 1 o g e [RX j k ( t ) / 
S j (t) ] ] ] 

(j =1, 2, n) , (k = l, 2, -, n) , 

fcfc'U j * k ••• (2 - 2 0) 

log e [Ajk AT X j ARXk]=Ave[Re[log e [RXjk 

(t)/sj (t)]]]. 

( j = 1 , 2, — , n) , (k = l , 2, — , n) , 

fcfcU j *k -"(2-2 1) 

rr-C5C' (2-2 0) *Sj;tf (2-2 1) (D^tb^O*iai4. £ 
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tlt'S (2-2 0) *J«tt/ (2-2 1) O-ttb^W^iaroffiSrY j k- X 
j kkirZk. ^ft-efrcosStt, El 4 6{c^ilLTtttB^bfcS; (2-1 6) 

if (2-1 7) «moDAaanEi4 6izmmLxmmLt^mtmcxh 

2<DS**^CD^JEc0^3(rjolt5{f-§-«iSlHlS§S P j £\ ^iScftgHSSLC 

j tNfPfl^lelSSTA j t I /Q^-fitlsisg i q j ±xm$i?ctzhe>xh%. 

1-%t>1bs SIHMP j KitJfui^it (1-2) <DMi35r^Offi-§-S j ( 

t) -cgfcifu sticfmiHi^Lc j ^^©g^^^f+^bx^-r^-Jgp^-r 

-8) i/i5„ 

tHi:ffl5iO^«l^ : ff^5^<b^<, 5t (2-8) K;5tfLTI*Bfl¥iSlH]SgTA j 

^i"?B#^^^^tf^5, (2-8) <DtEmmi%i&£um2 

mitmm\zM^xmwxh<o. m^^Nj k (o ^tf««B#p B w^j^J:!9 
otft5©T\ MiE<^s; (2-1 1) a^t^i-us,, 

tit, I/Q$H*EI&IQ jfcJ:5-0>« (2-1 1) ©P5ia©rt*ffl*JJ: 
a t 3**tt*8'J*K:ttmi-<&i:, TSEWS; (2-2 2) *s«fcT/ (2-2 3) 

* j l;-+A*TXj+A*RXj=Im [Ave [log e [RXj^ ( t) / 
S j ( t ) ] ] ] 

(j =1, 2, n) , (k = l, 2, -, n) , 

fc£:U j *k - (2-2 2) 

log e Ujk AT X j ARXk3=Re[Ave[log e [RXjk 
(t)/Sj (t) ] ] ] , 

(j =1, 2, -, n) , (k = l, 2, -, n) , 
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fc«U j *k - (2-23) 

rdfsS; (2-22) (2-2 3) <D*h*:in£m&. =8H5i£5fc r.* t lc 

mj£&£xfftmz£^x*£>z^tfcx-z, ^cD^m^*»ii--<T^^y 2 ik 

^rt, 5t (2-2 2) (2-2 3) ©^^©^©{ttfcY j fc, 

Xj k £-r5i, -t^nco^fi, 04 6tcHiiL-ctftpjufciiS!:-^a^: ( 

2-16) &£Tf (2-17) ift5 % ««©&af4IS4 6 KM* LTIMi Lfc 

femz.rn.w-tz> 7P-Ht?fc <o . in 3 1 fc/^ Lfc*»©»» 3 omm^ztfo vx 

0SJ6©Jgl£l 2 GO *-rs/:/S 2-5 g cofUM"- f-VttU ^J£o^fl|6 
*. 

fcBfrWTOa&lHliSSrRttSr. t fci <9 . it t jL&is S/NJfc#R< TtJIt 
SMfrPMSMU 3 33 4^1 4 

- ©El 5 1 (C^i-|liS©^ffi 1 3 (4, 121 4 8 \ZmiT%M<VWt\% 1 1 t tttt LT 
, H*n«>fS»S j (t) *]E*itfcS««*RX j k (t) 

* ixfcS««*KSt UT**aiJ|S-etT* 5 £ -eft* L T V * 5 tz »t T'fc 5 „ 

We:, 1215 2(4, Z<D3&W<Dnt&(OBffiil 4 ©A#to#ll]lg1»j££^i-:7'n -y 
^ElT'ifcSo r ©13 5 2 JC^i-HJfiO^li 1 4 f4, ID 4 9 Kl^-f 5US©Jg<IB 1 2 
£*NfcLT, IE*n©it*Sj (t) KiSISSdIISr, ffl^$tvfcSffff#RX j k 
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<fo<5 c 

05 13oJ;tfEI5 2{C^Lfc|II£<D^fi|l 3*5j;tfl 4 <D®ft h * It. 050 

mt&comm 1 3©^(o^x y^s 2 - 5 g (Dit^-f-vii, mmmms 
\^mvx^m.m^tcm4 4<D^^-^^tmctj:<Dxnm^m-r^ 0 

w-t©i5t-, ^<D^m<omm<Dnmi 3*>j:tM 4{-j;ntf. s-e^rt 

?mx&>% 0 scorns 3\zfjk-tmi&(oftmi 5»*. mi s^^Lfcr©^^©^ 
1 com*ffii&<DmM<Dxm 1 o^^tojiiiisgMP j ztem&c r. ( j = 1 

, 2, n) T'I^x.fct)©ffc5„ £(T^ r©JU£<D^fgl 5(D7^f 

^-vyy^a^lt j#S (j=l. 2, -, n) <D&m%k<D 
7x/fX->7^PS j tfXarfBHde j &0\z^ 7yf^-?ATT j coffin 
Bt A j 1 (=0dB) l:tyh§H5, ^bT, ^!)2 1HI±, r»j 
#@roeill^{c:^-r?.gE^W{B-§-S j (t) asKffi$iv 'TyrttTANT 

ANT k (k=l, 2, •», n. fcf;:Lj=£k) =&e^cDSmm 
§iSgfSM k ^fffifR j k ( t) t L.XMM£i%Z>o 
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a*««-*as3Kei£3RB*©£{*iHig&sM j fgififRx j j (t) tvxm 

B*»fen#B*-C©i-^-C©eafe»-CS(8 £*lfca££;h,fcflH§-RX j k (t) 

f*» TIEcDSt (3-1) T-*^$n^„ 

RXj k (t) =Aj k AT X j ARXk exp 

{i Ujk + A4>TXj+A*RX k } Sj (t) + Ijk ( ') + n j 
k (t) . 

( j =1, 2, n) , (k = l, 2, -, n) , 

feKU Ajk = l, *jk = 0, (j=k©££) -(3-1) 

&:tb\ z<o&,\zj$\,^x. i j k (t) sww-g-ic^stua^-coTiws 
smifRXj k (t) ^ awsi-aeaHtoiwaioflras j (o t 

©tBSUBBflfcC S j k «rW-3W-3. teSffiHfctt. B$M t ©H*-C*>3 2o©ft 

-?ifc!K ^(DtC (3-2) ©J: 5K*:b£*x5<, -t Lt, d(D5C (3-2) Srft 
ftStS (3-3) ifc*. 

CSjk = <RXjk (t) ,s i > - (3-2) 

CSj k =Ajk ATX j ARXk exp{i ( <f> j k + A * T X j + A 
*RX k ) ) 

<S j (t) - Sj ( t) > + < I j k ( t) - Sj ( t) > + <n j k ( 
t) • S j ( t) >, 

( j = 1 , 2, — , n) , (k = 1 , 2, •-, n) , 

fc/SU Ajk = l. *jk = °. (j = k©t#) -(3-3) 

±m<Dmmmmco^«±. mmm^t^mm^rtor^, isjuxr^mm^kmt 

MioKtli, tBH8a*fc^. ^rofcfc, gE*n©«#S j (t) . j 

k (t) , tSX.Tm*f&&N j k (t) OMttt. (3-4) , (3-5 

) tsXXf (3-6) tff&±1rZ. 



(64) 



< S j ( t) • S j ( t) > = 1 ••• (3-4) 

< I j k ( t) • S j ( t) >=0 •■• (3-5) 
<n j k < O • S j < t) >=0 (3-6) 

Lfc^oT, ^tlbco^, (3-4) , (3-5) io£Xf (3-6) Sr x ±j&<D 
(3-3) fcftM"*** TIBOS; (3-7) -C*fc*tbS J: 5 fcft 9 , ^<£> 
S»»»*rtHIEi-*t«; (3-8) oj:5t*to**b*. 

CS j k=Aj k AT X j A R X k exp{i j k + A (f.TX j + A 
0 RX k ) > 

( j = 1 , 2, n) , (k = 1 , 2 , n) , 

fc^cU Aj k = l f 0j k = O, (j=kOif) -(3-7) 
log e [Ajk AT X j ARX k ]+i ( <t> j k + A <*> T X j + A <f> R X 
k) = 1 o g e [CS j k] 

- (3-8) 

dOit (3-8) ©MJ*fc»B1-«4:S: (3-9) H*»lc*B 

-rata; (3-10) as^tus. 

«jk + A^TXj+A^RX k =Im[log e [CS j k ] ] 
( j = 1, 2, n) , (k= 1, 2, n) % 

d» j k = 0, (j=k<Ot#) (3-9) 
log e [Ajk ATXj ARX k ]=Re [log e [CS jk ]], 
(j =1, 2, n) , (k = l, 2 t n) , 

fcfcU Aj k = l, (j=k<D£#) -(3-10) 

a; (3-9) *5±tf (3-10) ©-tjx-e*b©*iatt#eiS*ri:te 

o 

^ (3-9) *5«fctf (3-10) O-tti/^fttO^ffl^ffiSrY j k» X 
j kt-r^t, -ttb-PtbOSCfi, TffiOlft (3-1 1) (3-12) <DX 

Yj k = <*> j k + A * TX j+ A * RX k. 

( j =1, 2, n) , (k=l, 2, — , n) . 
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fct'U *jk = 0. (j-kOt*) " (3-11) 

Xjk=log e [A jk ]+log e [ATXj]+log e [ARX k ], 
( j = 1 , 2, • •, n) , (k = 1 , 2, n) , 

fcfc'U Aj k=L (i=kOfc#) -(3-12) 

/J5 3^±T'fcHtf> ^^ey 2 1 fcffi*S*ufcttY j fc. X j k Sr«^T, ±5&<£> 

m±^n^. (3-1 1) ts£v (3-i2) *#< r itJ:9, 

TX j *3i^«*I^tb*ATX j SmieJSSRX j Srfflig-f-*;: ifcioTdfe 
C5fll*©fltflllHl5*A *RX j *jJ;t«g«*Si*ARX j t £3?tiJ-r5 ^ fc *S 

* S KfiafeJR o T y ^ - ^ -5 C t J: 9 , ^ i 1 31 

0 5 4tt, Hll 6<DHJ£CD)F^l(07n— mc^^yrs 1-6 d 
, HJ£<£>ff2f&l 5©Yj k. x j k (D t+^ t/V ""^ > ^^"^ :7,:l — 0T-fc5 o 05 
4CD7n- SfcJoVT, f^y-^tTmplrOtfc't, B#MTfc&i-5 
ST'RXjk (t) - Sj (t) ©jRHSrtT*5. ^tt, roJRffttFfttrT-? 
|ft*LTI*mWTmp/T*r*WU tO|««tfcWI LT£B#g|SY j k > 

J£i,±W«fc?fc, £©»»l©3li(S©7l£«l 5fc«tHtf, #ei*^r*i:fcffiBaill?g 
SrK»*-C£flMt*RX j k (t) tR*iOflr»S j (t) t WtBH&SSrfTfc 5 
riia*), l»Nj k (t) *iJ;UH^<f-S§-I j k (t) *5i^Lt^5 
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[JB2©»*«jacK:»Hiailt:R»***sa 
IMI 1 6 

2 <9£*ti!j£a>SHfe Oflgffi 3 ©#eai5R©*g[«M P j SrffiMSC R j ( j = 1 

, 2, -, n) -csmxfctroT-feS,, «TtC, r.<DHJ6©^|gi got???- 

41\ ^ft^L'-v'ay^tt, j#g (j=l, 2, n) <Dtem^<D 

7H'Xv'7^PS j <D{tim®tfcme j ^CXC V Tyf^ATT j <Djg*S^ 
Kl*A j /65 1 (=0 d B) \Z±-y h^tv2>„ LT, 2\ *»fe(±, i<D j 

#@cDejt»{c:>ct^-r5gE*PWffi-§-S j (t) asSSffi^iv 7yft$?ANT 
j £^LTi£fi£;h<3„ 

ANT k (k= 1 , 2, -, n, fcfcLj^k) #eiH3R©SflMt 
*fl03e«»fllSMk"^S«fll*RX j k (t) i U"CSl3e*ix5. 

**s, in 5 5 izTjk-fmmvBm 1 em #ea3RK*sy^T36«iHiKis«iii 

flr**re3*-t-se^3RSrl#B*»5)n#e*-C0*9l*iT» i£f§ 
^ 5 ea&5R Sr BS5 < 1 # B *> ?> n # 1 * -eoi-^T ©fi2l5R "C*« $ HfcSiJJS 
Jhfcfff-RXj k («) TIHcD^ (3-13) -C**?£*u3 0 
RX j k ( t) =A jk AT X j A R X k exp {i (* j k + 4*TX 
j+A^RXfc} Sj (t) + Ijk ( 1 > +n j k ( *) 
( j = 1, 2, n) , (k = l, 2, -, n) 

fcffL, j *k - (3-13) 

&tc, sftMRXj k (t) t> #js^*ei£*©iE*o©«-§-s j (t) i 

©fflEfflHflSCS j k *fHti-5i:. * (3-1 4) 

CSjk =A jk ATXj AR X k exp {i ( <S> j k + A <f> T X j + A 
*RX k ) ) 
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<Sj (t) • S j (t) > + <I jk (t) • S j ( t) > + <n j k ( 
t) • S j ( t) > 

(j =1. 2, n) , (k=l, 2, • •, n) 

fc«U j * k - (3-14) 

BUj£W5£ (3-4) , (3-5) (3-6) ±i&<D*Z (3-14) 

K:ttA1-5i, TiawS; (3-15) -t?**?$^5«t5tC«ct). ^©gg$*Hgc£ 
(3-1 6) oi 5^S*>£tb5 0 

CSjk=Ajk ATX j ARXk exp {i (<t> j k + A <f> T X j + A 
<*>RX k ) ) 

(j =1, 2, — , n) , (k=l. 2, n) 

fcfcU j * k -(3-15) 
1 o g e [A j k ATX j ARXk]+j(*jk + A *TXj+A*RX 
k) = 1 o g e [CSj k ] 

- (3-16) 

z<djz (3-i6) <D&wtn\z.m&-tz> tx. (3-i7) imfrft, m&mc 

mS-tZkX, (3-18) dS*d^5 0 

<t> j k + A*TXj + A*RX k =Ira [1 og e [CSj k ] 1 
( j = 1 , 2, — , n) , (k= 1 , 2, -, n) 

fcfcU j *k - (3-17) 

log e [Ajk ATX j ARX k ]=Re[log e [CSj k ]] 
(j =1, 2, — . n) , (k=l, 2. n) 

fcfcU j *k -(3-18) 
r.-T\ SS (3-1 7) *5«tt^ (3-1 8) <0-tive^O*jZZtt#ea*ri: 
fc«l3ej3J:tffHltfcJ:o-C*»5r. k&X"£. -t©tt*tt**y 2 HcffitS^tu 
5, 

■tr-c, S; (3-17) *sj;tf (3-1 8) o-ttb-enro^jaoffiSrY j k . 

X j k tt5i:, *ive*t©*t±, TIEWS; (3-1 9) *5«fctf (3-2 0) © 
Y j k = <*> j k + ^ * TX j + A 4 RX k , 
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( j =1, 2, -, n) , (k = l, 2, -, n) N 

fcfcU j *k - (3-19) 

X jk =log e [A jk ] + log e [ATX j] + log e [ARX k ] , 

( j = 1 , 2, -, n) , (k= 1 , 2, -, n) , 

fcfcU j *k - (3-2 0) 

;©i o\- L,T#»&ftfctisfitiM8©5tK y j R-Yk j =z j k ifc^x 

(3-1 9) fcttA-f*£TIE©a^-*#S5fc (3-2 1) Sfc 
#fe*bfcfi«flMW>5*>x jk-Xkj=Vj k £*5^T, * (3-2 0) fctt 
X-tZ>kTf&nm$.-&Jjm&. (3-2 2) *M§g>*lS. 
Zj k = Y j k~Yk j = A ,*> k - A 4> j 

(j=l, 2, •-, n-1) , (k=j+l, j+2, n) 

- (3-2 1) 

V j k=Xj k -X k j=AA k -AAj, 

(j=l, 2, -, n) , (k=j+l, j+2, ••, n) 

- (3-2 2) 

Hll 9}cHiiUTtftWL/c^ailDDT-fc9, &&$<Z>9c 
n # 3 Et±T?*>*Uf, 2 1 {d|E1t$^fcY j k , Xj k £!Hl>T-hj£rc>ii 

4-**SSC (3-2 1) *5J:U< (3-2 2) rirCJ:!), -f^TiDfiitl 

•t Lt, r © J: 5 £ £ ftfc*ea&5R r t * t i^f « * t ©w rate 

fc*5, HlfccD^tSl 6 cdy j k , X j k <Off^/v— fVli. EI5 4{c:^L.fc|l 
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£!£ttTgfalf-§-RX j k (t) £lE*n©fH§-s j (t) t ©ffiBS&a&me o 
Zk\z£*), if^N j k (t) te£Xf=F&m%l j k (t) frmt£LX\,^Z> 

S1\ * + y TV— i vNffctt. B 5 5 Ufcfcjfcfcfcv^C, t^t©€ 
I|C7i^XV7^PS j ©tetgl£l^*e j #0K, 7yf^-^ATTj © 

snxibAA j *5 1 (= o d b) t^-ir s/ b -t lt, ^y2i a»e>tt\ 
i-^T©e&3Rfc*ttS-t-siE*n©{&*s j (t) asRms*^ t^Tor^ft 

I^ANT j ^LTlIWl^f £*v5„ 

ftSfANTk (k= 1 , 2, — , n, fcfcLj^k) fSff^ixSo 
4»blWI*fc3MS**t«JfeS*v«flr*RXk (t) fiTIEWS: (4-1) T-*:b£ 

RXfc (t) =Aik ATXi AR X k exp {i U lk +A*TX! 
+ 4*RX k ) } Si (t) 

+ A 2 k ATX 2 A R X k exp {i ( 4> 2 k + * * T X 2 + A 0 R 

x k }s 2 ( t )+---- 
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+ Ajk AT X j ARX)t exp {i ( <£ j k + A <f> T X j + A <J> R 
X k ) } S j ( t) + • • • • 

+ Ak-1 k ATXk-1 AR X k exp {i Uk-1 k + A 
«TX k -i+A4.RX k ) } S k -l (t) 

+ k ATXk + 1 AR X k exp U Uk+1 k + A 

*TX k+1 + 4*RX k ) } S k +1 (t) + • • • • 

+ A nk ATX n AR X k exp {i ( </> n k + A « T X n + A 0 R 
X k ) ) S n (t) +n k (t) , (k = l, 2. ■», n) 

... (4-1) 

S«<ffRX k (t) gBSKDM^S j (t) irWtBSffiHftCS j 

k* 

ffH-f-So wtf>*@Z*SWtt±, fr<D7$ (4-2) ©«t5l-*^$tL5o 
<1U Sj (t) , (j=l. 2, n) li-f-^TEV^'JI&SflHHKH-e 

hv. t<Dtes.&mm*iik<D&, (4-3) *mtz.-t» 

CSj k=<RX k (t) • Sj (t) > -(4-2) 
<S j (t) • S k (t) ^0, 

( j = 1 , 2, — , n) , (k= 1 , 2, — , n) > 

fcfcU k=£ j - (4- 3) 

m^commmm 1 5 ©a; 0-6) t-^l^j:5i^ ^m-i-iss^ 

t©ra©ffiStl&l<ttf±0T*fc!9, (3-4) (c^L.fcJ;51c^{f«^(75ea*@ 
Lfc^oT. 5£ (4- 1) ORX k (t) tS j (t) £<DtBSfBilHE£rff-g 

i-?>i:, it (4-2) »±tib©3: (4-4) ©J; 5 K:itfc>£tK :©Rx k (t 
) iSj (t) t<K>i®^tem>&m*. -r^x^tocogimm^s j (t) , (j 

= 1, 2, n, fc£Lj*k) JSit^-r^TcDSmffi-i-RXk (t) , (k 

= 1, 2. n) \^\^xfrt£b t, n<b*iz>te5.temw.te^&<vj&ni 70 

5t (3-15) T^^^^Sffii^Sc 

CS k =<RX k (t) -Sj (t) >=Aj k AT X j AR X k exp 
{i (<*> j k + A*TX j +A <*>RX k ) } . 
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... (4-4) 

-CDiC (3-15) © g Srf+g-T 5 Wa£©IBK<0»l» 1 6©5t (3 

-i6) <D£o\zmt>£ti. *<D&m&iz.mn-tz>kmM<?>3; 0-19) &m 

t,*fa HJRSBteJM-rstS; (3-2 0) tmfrinZo KfroMaii, St*©^ 

9 X @5 7li x HI5 lao^xyT'S 3-2td^JC&-i-5> %%<OWM\ 

HI 5 6070- 01*, ^f-yfS 3- 1 £481 i"^T©lMll5M»fefBilJ© 

m-§-Sj (t) *spB*ta6«six, *yy^s3-2fc*H»*T, i-^Toeaw 

H5 707B-HKiJ3^t, 2SfS«*Sj (t) fed, T^tf^il-JfcSEfcT 
mpSrOi UT, ^WTfc^i-5*-CRXk (t) • S j ( t ) ©JRIffcfrfcS 
„ -t LT, roXUM^T-CHtJlL-CPWiaWTmp/T^jmiU *©§*$ 

;i©?gg£-r-<T©i£{Hf-§-S j (t) IC^LTfrfc? itia 9 . -r^r© 

eiS3R*»feos6fli«»s j (t) ti-^Twe^mT'Sft^nfcm^-RXk (t 

0 5 6<DMM<OM1&l 7 kmCXTvys 3-l*5«ttFS 3-2(Cit) 
> t-<T©ei^*^oH|f|f S j (t) k-f^<X<Dfe&%kX*§:m£nMm%- 
RXk (t) fc©tBSffiH»3a«:frfcV\ #fetvfcYj k Wig^-^S^ (3 
-19) fcitfYj k «5»4-JC*8ft (3-2 0) w # 

e&JRrogfEEB&roflkfBlellESis J: tfiSGS^»);I:&3fc«> 5 J; 5 t-«J* LT <fc n 

o 

Sj (t) ©lR)Sf^S«5rtT^oT^-5©T% 3l«-t-*ej*5RSr)IR?fe9)9**.-C 
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iffi^T'tt, *iSi*-Wtc:m)xE^iiS:-^SiC (1-30) *J<tOt (1-3 2) Sr/S? 
1, 2, -, n) ^|UCffl-C'fcofc^^liTiS©S; (5-1) 9 3£*>, -f- 

^x(Dmmmz.^^x^mm^(omm^.mm.(om^A j , (j=i, 2,-, 

n) asmiMex-fco fetter fi % TIBcdS; (5-2) ^i?i:o 0 

A cf> i = A <f> 2 =•••= A <t> n -(5-1) 

A A j =AA 2 ='--=AA n ••(5-2) 

fi^tg^Sj*C7)*;6S£CT^Tt> x fftf&CDiS; (1-3 0) zfojztf (1-3 2) *> 
Si* 5 , e^<7?PB^T-(SlS[DC{E^^Sr tSrlaljgL, «-€i*^<DfS:*B|H]teg:(Dj| 

^^m<Dmm<ommi sict^uf, 01 9(vi^:Lfcc.(D^0j^^2cDa*« 

j S@©fiS|©7x^Xv'7^ P S j ©•(SffilHie*^ 0 j l~> 7yn- 
^ATT j cDjg^ibft^A j fc-fcy f £*v5 0 fiU e^cORST-ft, ^rtt^* 
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^ty2iH. j #goo€^lc^i-5|!E*fl©m-§-s j (t) ^BEtfcl 

M k T*Smff#RX j k (t) iLtgfl^M. 1# 

iH^T-S«$tvSO^$ixfcfB-§-RX j k (t) TIECD5C (5-3) 

RXj k (t) =Ajk Aj AT X j AR X k exp 

{i Ujk + 0j+A<J>TXj+A<J>RXk) I s j ( 1 ) +n jk < O 
(j =1, 2, •-, n) , (k = l, 2, n) 

fcfcU j *=k - (5-3) 

±IECDS; (5-3) ©Mj2£, a&«l$fc*5tt3R*n©flr*S j (t) V 

»tixrf, Tffiw^; (5-4) *5#f>^5o ^ur, ^cds; (5-4) <D&&mz 
ag-rstTtfico^ (5-5) *s*d»*t, mmw^s-r^ trm^ (5-6 
) *s**>ns. 

log e [Ajk Aj AT X j ARX k ] + i (* j k + * j+MTX 
j +A*RX k ) =1 og e [RXj k (t) /S j (t) ] 

... (5-4) 

♦ jlt + ifj+^TXj+MRX^IraHoge [RXj k (t)/S 
j (t) ] ] , 

( j = 1 , 2, -, n) , (k= 1 , 2, -, n) 

fcfcU j *k - (5-5) 

log e [Ajk Aj ATX j ARX k ] =Re [log e [RX jk ( 
t) /Sj (t) ]] , 

( j = 1 , 2, — , n) , (k = 1 , 2, n) 

fctffU j *k ••• (5-6) 

5t (5-5) *Jit)5 (5-6) co^rtt^tvco^iawfiSttH-^fcioT 
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tftS^imS. t:t*, S5 (5-5) *5it5 (5-6) 0-tix-P^O*ia 
©H-|UrJ:oT*«>5>ixfc«[S:Y j k> Xj ki^Si:, -tavettrosSfl, TIE 
Wit (5-7) tiXZf (5-8) 5l-*fc>$tu5o 

Y j k = </> j k + 0 j + A * T x j + A * R x k • 

( j = 1. 2, -, n) , (k = l, 2, -, n) 

fcfcU j *k ••• (5-7) 

Xj k =log e CA jk ] + log e [Aj] + log e [ATX j ] + lo 
g e [ARX k ] . 

( j = 1 , 2, — , n) , (k = 1 , 2, — , n) 

fcfcU j *k - (5-8) 

oi!BEffiia!SIIIJ©ffi4aill(E*olS A * j «fc {/SUSfEBifiOjliE A A j SrTiEOxt 
(5-1 0) &£tfi (5-1 1) ©J;5ttSt5o 

A4>j=A4>RXj-{A<*>TXj+<J>j}, ( j = 1 , 2, — , n) 

•• (5-10) 

4 A j = 1 o g e [ARX j ] - {log e [ATX j ] + log e [Aj] } 
( j = 1 , 2, -, n) - (5-11) 

Y j k-Yk j =Z j kifc'^S; (5-7) i7E©Sl ( 

5-1 2) as#£>*u x j k~x k j =v j k fcfc^-ca; (5-8) fcftxrs 

irTIEOS: (5-13) &nbfrZ>* 

Z j k =Y j fc-Yk j = A (J. k -A 0 j , 

(j = l, 2, -, n-1) , (k=j+l. j+2, n) 

- (5-12) 

Vj k=X j k~ x k j=AA k -AAj, 

(j=l, 2, •-, n-1) , ( k =j+l, j+2, n) 

•■• (5-13) 

ifefcO, £*bfc©ii5£— 3fc#@5£ (5-12) ts£Xt (5-13) Sr^ttl* 



(75) 



1- 5 r k#-e$Z>o 

zn/fzL-f&m^xyy b $*T#)\zm$ttz>$£<o7v--wix3bZ>o @58^ 

«fctfEI5 9id^Ufc^n— gift, JKTG>£Sr8fc^Tl2 2 0*5j:tfEI2 1 M^Lfc 

lt»f44<UE^ffiA j fc-fejy 
-t LT, S^fy^S 2-18 hfc*5V^C* =*r^ U :/ a t/<Dfclb<D 

-^OtB«*»*SrAi fE*PO«#S j (t) SriS«UT*5 9, 

-t©«t>H16^«l 8 IB 5* Z j k tVj k i:*sana* 

fiU :o06 1O7u-Ht?fj:, »ai$ii/cZ j Vj kO|fc*Mte6S+# 

gtiU^ftifcZ j k^Jte»ffidSZ(7?*/hffi^fc5MZi:Jtt8Stt> I Z j k U S M 
ZiD/hSttfttf. ^s^S 2-2 0X^bi:MZ«(Dt§(Z) | Z j k I X 

t^^o mmz^ ^x^t p s2-2it% ^m^tbfcVj k^*&*HK* s v 

<0*/hffl[-efc5MVi:Jt«$Jx. I V j k 1 ^MV«t«9/hSimil ^^y^S 

2- 2 2t?*fcJcMVdS*<0 4:#<0 I V j k I XW&Z-htlZ>o 

EeSfei^Ts/x^— ^oigtB^KjSo^lS^fitTfcS 0 j> Aj^-e 
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RiftA j i^jxmiS^fl^I^fel, Z j k , V j k ©»m*sw«tf/i 
t?tu5. •£©;&:*> ^tfeixfcMZ, MV^fM'tlCZ, CVJct) t>^C#vr £ 

mm<DMm i 9 

o 

<&<dw&<»%. t &m±-<fcj>m#:zffif&-t z>m±(o*M.*.(om. t 3 mxh 
9, Ltctf^xz<Dm&iax3m<nxm^<Di-^xttm±-iikxm?z$: 

£©*H©H*©»1BH1 T>'7 l '^il-7-»*S4*«±©»*, SO^^H 

/ts««* t mm Ltcm^t\cm<s^xtmztitcm&-&*m*&mf&irzi- 
^©^©^Sit© iiQMv^m&Tmmztifcjmtt&mm. -*-**> 

*>**q©lf«c©fla^ctlM)lcfc(til^Lr, iiSE-ft*fiS;«r»< i5«Lt 

fe^fcffiT'fcS I X j k K lYjfclVjkK *fc»*IZjk I 

^vnt. HI 2 iK^Lfcr©?g?S©^2©S:^jS©&¥©i&f£i WlCX-hZ. 

•t-t£t>t>, ^T77'S2-2 5t*t' < TOZ j k ©*6*fte5rf+^ ttI©A# ^ 
JWfcy— l-U ^fy/S2-2 6ft'<T©Vj k ©*fe*HK£rfH£ LTffi 

©^c^^wit-y— hi-s. lt> 1 z j k 1 <ow.<o*z^m\^ m%)<omwt<D 
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EKiJIli^S fcirx.fi, T^?"^-*T-»**4*-e» i£S«II]fc©fltfB 
l9C(ftHfc*ftS1te®S&£S&tf±« TiE©?^©*®^ (6-1) ~ (6- 

6) i^M^nsrttts, 



Z 12 = 4*2-i*l ■• (6- 1) 

Z i 3 = A * 3 — A <f> 1 — (6 — 2) 

Z 1 4 = A 0 4- A 4> l - (6-3) 

Z 2 3 = A * 3 — A 4> 2 '"' (6 — 4) 

Z 2 4 = A <t> 4 - A * 2 " (6 — 5) 

Z 3 4 = A * 4 -A * 3 - (6-6) 



fctx.(i-h5&cD6o<D3A5i:(D*fsS;(D5*>v (6-1) % (6-2 
). (6-5), (6-6) £JBV^T4jB©**P©^&A * i~A * 4&3liiJi" 
U HK&fcH-^SfrufcfiiS: tmp A 0 j , (j=l, 2, 3, 4) ft 

5, z<z>mi&<D]&i&2 o-i?tt, rh^rof tmp a * j &\ fli&isai-t-s©^ 

V^fe*U**»ofc* (6-3) % (6-4) IC^AU liei, (1 = 1, 2, 
-) SrfHSi-5o r©il^*tf0200^SS:ffl^T200SS||e i, e 2 
^TfE©5£ (6-7) fcit; (6-8) ©JcSfclfffl^HS. 
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e 1 = Z 1 4~ ( t m p A <*> 4 — tmpA^j) ••• ( 6 — 7) 

e2=Z23~ ( t m p A 0 3 — tmpi* 2) •••(6 — 8) 

±.&<D}&fc&m t m p A 0 j , (j=l, 2, 3, 4) filE Ll^t>CD£^& U 

ttWj*;h,<5r. t(c/j:5o iiej, e 2 &i%fe < »mwm£<0 i>±$fttil* 

HI6 3*5j;U=|2I6 4»i, wCD^JS<^^fl82 0Oitif^Sr^-t-7n— |2IT**)!9 , W 
Trc>.6£rl&^TII]6 2K^Lfc:i©$gPJ<D|li£<£>ff$figl 9 <DWsWt (r) D-CifcS, 

i-^t?*,, ^.^s/7°s 2-2 8^is^-c, ■fi^M^(;Bi-t-5n{@co3iiS:rc>^- 

Zj fcfeitfVj k «**tZ max , v ma xSr^-etbjita-t-s. ^LT, 
^7"s/t°s 2-3 o»c*sv>T, Hffl^^fcS^ffi^^-tt^nBf^roSmfficz, 

■e«±©jW3e*sJ:tJ«*3i|[*stlk3g**t5. 

[x-^/v#R8ttiE^] 



(79) 



-S relief BISteAA $ix*«-§-©^i7-fc i (? etS#tt*J «fc tffi«W4*sac 

0 6 5fi, r©±5*3aiS«>»IB2 10ft#«j!5c|EllS«riiSr*i-^ , By^BlT? 
£>5„ 0 6 5©HK5©^fl|^*5VNT. ttffi|sIte*Sr*t«-t-5*:«>K:W-Ji*tu** 
•T JJ :/U-v-g VtffBiiA « i, 4*2. -. A 0 n T'fo 5 , £M£K)*$:4lMr 
■f 5fc«>lCfm£iT,5*+y:7*U'-i >"3iHf$BttAAi. A A 2 . AA n t 

ffiVV<!7- £PC T X> *(S«-g-OJt»WteW-«!7 — SrPCRxti"5. — 

tl^tOiU 2tc±!9, PTXiPCTX^tSSfflWi 

jEflMSSr. SfcliPRxiPCRxi: t»JSt«$«3R©*ljE*f * V 2 1 

mwim z 2 
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y yu— ->s^^B3bT»i, ±i&(D&mifo<Z>J&M<D£ 5 k:#f5j£?6©g:ff 
HSSi&ff ESSi ©WO^^SftS^as 0 5£«ej£$4>JSff£ft&K 

[JB 3 ©S#**J&©1SSI] 

-ey*jj:D ? SiJffiiiiBa^^?)m-§-^aiEisS2 o iEM©7W7yft^i 

^t57yTti^ANTl, ANT 2, AN T 3 *5 iMN T 4 t N ^in^fin 
(DT^i-m^^iltVXn^hntcT^T-i-^msWl, SW2, SW3JJ 

j&2 0 iora^ttkHfcaifilUBSTX 1 , T X 2 , T X 3 , TX 4*J it/Srft 
iHlgRXl, RX2, R X 3 , RX4 t Sr#^.TV>5o 
mfxEcD^l *5±^2 0S*^ilRHtt-> HI 6 6 ©ft -g-^SHSg 2 0 14, ^ 

^ y ^u— vB#id^^*n©Tvx-^*^a^K*p©ft-i-^^ff u, ftfe©r 
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fc*5* 26flliaBSTX.l, T-X-.2. T X 3 , TX4(O^H MfcI@K2 0 
5, ftWBIttRXl, R X 2 , R X 3 , RX4(D^tt, ^t5Tyft*ffl 

mMmm 3 

S6 6fCfcV>T. 0TX1, 0TX2, 0TX3, 0 T X 4 <D&* tt, 
3RKli3V^-C, it^S[Hl8S2 O^fem^^HfdS^WiS^Si^llISSTXfcJ: 
tf7yft*MSWtaiSLtM*t57yft*^ANTCI54Wttfi 
EHteiSr^frU 0RX1, 0RX2, 0RX3, 0RX4^(i, 

S W*5 J: SfSEJgg R X Srfflig LTfS-f-teaUlK 2 0tS5S TG>|fctB|I](E 

S?>tB6 6^ 0 12li7yrti^ANTl, ANT 2 WJfciStt 5fl^© 
tffllUfii, 0 13 liTVfti^ANT 1 , ANT 3 Mfcl*5tt 5fB#Ofi:ffi|ll 

eHfiJyft^ANTl, ANT4M^*5lt5m-g-<Ott*BHlfe», 
0 2 3li7>'ft*?ANT2 l AN T 3 RlfclSl'J 5«#©tt«ia(E*, 0 24 
(17yft^ANT2, ANT4BJK:*5*t5«*OtttBlrtE*, 8 3 4^T^ 
ftlT-ANTS, ANT4ra^^teW5^B■S•^ffi^BlHIte*Sr*foL-CV^5 0 

ro*K^»3oS*fltJ*^IOte^l6 2 3«\ 12 6 6 co#j£fc*s^T£«JS 

( 1 ) Sff j£^-< * h ^H)l*ft 
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ANT 1 a>£>i3Hf £*V tt07y7WANT2, ANT 3 , ANT4tSif 

R2 1I1 &CD:£ (7-1) -e^fcShio 

8R21 = 0TXl + 812+flRX2- (7-1) 
mmz. 7yrt*fANT3, 7yft*^SW3, Sff IsISgR X 3 £^ 

3 1 {3\ Hk<D^ (7-2) T^b^nSo 

0R31 = eTXl + 013 + 0RX3- (7-2) 
mmi~, 7y7t*^ANT4, 7yrt*MSW4, SfSInlSSR X 4 

4 1(t (7-3) T?*fc$n5o 

0 R4 1 = 0 TX 1 + 0 1 4 + 0 RX4- (7-3) 

(7-D (7-2) S^D^t, 

0R2 1-0R3 1=0RX2-0RX3+ (012-013) 
(0RX2-0RX3) = (0R21-0R31) - (012-0 13) 
... (7-4) 

m»\z* (7-2) iZfrlb (7-3) SCSr«C5t, 

0R3 1-0R4 1=0RX3-0RX4+ (013-014) 
(0RX3-0RX4) = (0R31-0R41) - (013-014) 
- (7-5) 

PB«fc, (7-3) 5£j&>& (7-1) :K£®C3<?;, 

0R4 1-0R2 1=0RX4-0RX2+ (014-012) 
(0RX4-0RX2) = (0R41-0R21) - (0 14-0 12) 
•■• (7-6) 

© 0 6 6©«rtK*5V^T, «#*B3aEIIS2 O^bMfitl0 IT2#0fcl 
S$^fda#^> iS«TX2, 7y7t*MSW2^lt7y7t^ 
ANT2^biff$^ iOT^tiWNTl, AN T 3 , ANT4T*Sff 
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R12il, (7-7) X**l7$tl5„ 

9 R 1 2 = 0 TX 2 + 0 1 2 + 0 RX 1 - (7-7) 

7yft#^ANT3, T:^"*-#fl!«SW3» £<tm&R X 3 £^ 

3 2J1 &£>5£ (7-8) X-^^tlS. 

0 R 3 2= 0 TX 2 + 0 2 3 + 0 RX 3— (7-8) 
RMftK, 7yft*TANT4, 7Vft*ffl*SW4, SWIalSSR X 4 
UT«**HSIIIfc2 0"CS«**bfcflr-9-O» afe«*»fe*«*-C«Hit*BliHS* 0 R 

4 211 &»5*; (7-9) 

0R4 2=0TX2+0 2 4 + 0 RX4— (7-9) 

(7-7) 5£*»S> (7-8) S;§r^DSi. 
0 R 1 2- 0 R 3 2= 0 RX 1 -.0 RX3+ (0 1 2- 0 2 3) 
(0RX1-0RX3) = (0R12-0R32) - (012-023) 

- (7-10) 

mm^, (7-8) 5£*»£> (7-9) ^5r^C5t, 

0R3 2-0R4 2 = 0RX3-0RX4+ (0 2 3-0 2 4) 
(0RX3-0RX4) = (0R32-0R42) - (023-0 24) 

- (7-11) 

Untie, (7-9) 5£j&»e> (7-7) S;Sri*CSi, 

0 R4 2- 0 R 1 2= 0 RX4- 0 RX 1 + (0 2 4- 0 1 2) 
(0RX4-0RX1) = (0R42-0R12) - (024-0 12) 

- (7-12) 

(D ia 6 6 gmaucis^Xs fli*ftiaiai62 o^fcUffliHfctie it3#ocb 

JfcSfufcflM-a*, j£ff|s]S§TX3, 7 Vr t*fflfS W 3 !rfr LT7 
ANT3*»feiSflrStb» iOTyftH^ANTl, ANT 2 , ANT4T?S« 
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R13lt ^(D^ (7-13) X*mt>£tlZ) 0 

0 R 1 3 = 0TX3+0 1 3 + 0 RX 1 *•• (7-1 3) 
mm^s 7yrt^ANT2, 7yrtftMSW2, $« 0SgR X 2 Sr^ 

2 3fi, R©S (7-1 4) -e*fcS*t5 0 

0R2 3=0TX3+0 23+0RX2— (7-14) 
mfflz % 7yftl^ANT4, 7yrt*^SW4, g«@gSR X 4 Srtf* 

LT«-g-«wi0fc2 o-cs« stbfcflr*©* 36«i»fe*«*-eoffi«ians*0 r 

4 3 (7-1 5) Xmt>£tlZ>o 

0R43 = 0TX3 + 034+0RX4- (7-15) 
r^T% (7-13) iZfrh (7-14) ^*M£Z>t, 

0R13-0R23=0RX1-0RX2+ (013-023) 
(0RX1-0RX2) = (0R13-0R23) - (013-023) 

- (7-16) 

mm\z. (7-H) (7-i5) ttmczt, 

0 R 2 3- 0 R4 3= 0 RX2- 0 RX4+ (0 2 3- 0 3 4) 
(0RX2-0RX4) = (0R23-0R43) - (023-034) 

- (7-17) 

music* (7-15) (7-13) mtmczt, 

0R43-0R13 = 0RX4-0RX1+ (034-013) 
(0RX4-0RX1) - (0R43-0R13) - (034-013) 

- (7-18) 

® 06 6<DMf&\C&\,^X. «#jftaElK2 O*»fetD*lffi*B0 IT4^0}:| 
j££*bfc«-J§-*S, Ilf[H]lgTX4, 7y7t*MSW4^U7yTti^ 
ANT4^^af^Jl, ffiWyrtl^ANTl, AN T 2 , ANT3T*Sf§ 

r<£>5^ 7yfti J FANTl > 7yft*MSWl N $«H1KRX1S: 
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R14H &CDi£ (7-1 9) -e*fo$ix5o 

0R14=0TX4+e 14 + 0RX1- (7-19) 
Nflft£, 7yft^ANT2, 7yft*fflSSW2, g«0fcRX2«:fr 

2 4f±, #Ctf>5£ (7-2 0) t^fc^JxSo 

0 R2 4=0 TX4 + 0 2 4 + 0 RX2- (7-20) 

Tyfti^-ANT 3 > 7yr«MSW3, §lf[Hj&§RX3 2r^ 

3 4tt, &<£>5£ (7-2 1) ""CSib^ixSo 

0R34 = 0TX4+ 0 3 4+ 0 RX3- (7-21) 
r^T% (7-19) 5S^b (7-20) ttmCZk, 

0R14-0R24=0RX1-0RX2+ (0 14-024) 
(0RX1-0RX2) = (0R14-0R24) - (0 14-024) 
••• (7-2 2) 

IHHRK:. (7-20) 5£*>fc (7-2 1) :££r^D6i, 

0 R 2 4- 0 R 3 4= 0 RX 2- 0 RX 3 + ( 0 2 4-0 3 4) 
(0RX2-0RX3) = (0R24-0R34) - (024-034) 

- (7-2 3) 

mffiz, (7-21) 5CA>fe (7-19) 

0R34-0R14=0RX3-0RX1+ (0 34-0 14) 
(0RX3-0RX1) = (0R34-0R14) - (034-0 14) 

- (7-2 4) 

© TyrtifANT l4oit^ANT2Og:IS{f-g*^fi:tBIfiItefi<0ll (OR 
X 1 - 0 RX2) 5r»m-r^ : 

_LxBcD5C (7-16) ioitf (7-22) <D&* «t 9 (0RX1-0RX2) 

(0RX1-0RX2) = [{ (0R14-0R24) - (014-024) 
} + { (0R13-0R23) - (0 1 3-023) } ] / 2 
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(0RX1-0RX2) = [ { (0R14-0R24) - (014-02 3) 
} + { (0R13-0R23) - (013-024) }]/2 

06 G<DTl/7--rm=f-\-i.l£J5M*mjfctZ> J: McBSJVCWtSfcft, 0 14 = 
0 2 3, 8 13=9 2 4«»lio„ Lfc^ot, ±5£li, ft©* ( 7 - 2 5 ) 

(0RX1-6RX2) = { (0R14-0R24) + (0R13-0R2 

3) } /2 - (7-2 5) 

z.v>&,<Dtem\-znmm*b$.#> fetus fcfeM^ (0RX1-0RX2) ©«# 

© 7yft^?ANT 2*SJ;^ANT 3 ©Sff ffi -i-W-fifBlsIieiroM (0R 
X2 — 0RX3) Z&m-tZ) : 
.hiE©* (7-4) *5it/ (7-23) ©#* i 9 (0RX2-0RX3) fi 

(0RX2-0RX3) = [ ( (0R21-0R31) - (012-013 
) } + { (0R24-0R34) - (024-034) }]/2 

(0RX2-0RX3) = [ { (0R21-0R31) - (012-034 
) ) + { (0R24-0R34) - (024-013) }]/2 

::t* 012=034, 013 = 02 4#/&>3 3£ofci». ±*f±, ft©* (7 
-2 6) btti>. 

(0RX2-0RX3) = { (0R21-0R31) + (0R24-0R3 

4) } /2 — (7-2 6) 
Z.<»^<D^mte%mm*h*tbhiriZ>tL#> 1 gift (0RX2-0RX3) ©fit^ 

© 7yft«fANT 3*5j:U ? ANT4©gff{f-§-©'f4tilH]teS©M (0R 
X 3 - 0 RX4) ?r^a-r^ : 
±SE©* (7-5) *5 JCTJS (7-1 1) ©#*£?) (0RX3-0RX4) f± 
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(0RX3-0RX4) = [{ (0R31-0R41) - (013-014 
) } + { (0R32-0R42) - (023-024) }]/2 

(0RX3-0RX4) = [{ (0R31-0R41) - (013-024 
) } + { (0R32-0R42) - (023-014) } ] / 2 

:;t, 013 = 024, 023=014 <0 ^Cofcfe, ±5£ji, ( 
7-2 7) bt£Z>. 

(0RX3-0RX4) = { (0R31-0R41) + (0R32-0R4 

2) } /2 - (7-2 7) 

-<r)&<DGmnnmm>h#tb<b*iz>fctbmft (0rx3-orx4) <om* 

® T^X^^ANT4fcJ;0«ANT 1 ©SrWf-i-^iffilHJteiroM (0R 
X4-9RX1) : 
±j£<D:& (7-12) ieXU (7-18) <D&* (0RX4-0RX1) 

(0RX4-0RX1) = [{ (0R42-0R12) - (024-012 
) } + { (0R43-0R1 3) - (0 3 4-0 1 3) )]/2 

(0RX4-0RX1) = [{ (0R42-0R12) - (024-0 13 
) } + { (0R43-0R13) - (034-012) }]/2 

r;r-c\ 024 = 013, 0 3 4= 0 1 2^^t)iz:ofcfe, ±5£i±. &<£>5£ ( 

7-2 8) iftS. 

(0RX4-0RX1) = { (0R42-0R12) + (6R43-0R1 

3) } /2- (7-2 8) 

~055C©*ja(±|l)Blffl[d^*«) feixS (0RX4-0RX1) ©fit** 

4o^e^^^n^*tv©T>'^^*^»-J;SS^«^fe ; faislg*$rR ( 1 
) =0RX1, R (2) =0RX2. R (3) =0RX3, R (4) =0RX4 
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tmfr-Tb. R (1) , R (2) , R (3) , R (4) SrJ&fri: i"-5-<* h^R 

±34© (7-25) 5£~ (7-28) &,V##>tz£ 0 *tl^tl<D&te®fc 
*©g#tt« JtflHtKlJ:!? (0RX1-0RX2) , (ARX2-9RX3) , 

(6RX3-8RX4) , (0RX4-0RX1) CDffii LT^flCfttfcHEfctl £*b 
T^-5*\ ©tela HUES R (1) , R (2) , R (3) , R (4) ©fifi£*g 

^•^T% #Ka»lo©ei£S©flfcfliaiE*, fci*:fiR (l) Jrltffioi:*) 

ar5wi*s^TtBi*5. i-fcfctK fcir^tfR (l) = oi*stttf. 
R (1) -R (2) = (0RX1-0RX2) it) 

R (2) =R (1) - (9RX1-8RX2) i*t>, ±IESS#©0Si«ete* 
<5^TR (2) ©ffiWS#ffl 

iRl^fttCR (2) -R (3) = (0RX2-0RX3) i t> 

R (3) =R (2) - (0RX2-0RX3) b * t> > ±ffi^#©HS!Hfilc:S 
<J^TR (3) COfiS^JSm^n^o 

IWHStCR (3) -R (4) = (0RX3-0RX4) it) 

R (4) =R (3) - (0RX3-0RX4) 1 ft t) , ±fE^©Ha!lfiS»rS 
<5t">TR (4) ©ffiasSmSfrtS. 

Et±©i5K:, t^T^loo-eai^ro-feffilaltefiSrO t*J< r irtri t), to 

(i) 41\ R (4) -R (1) = (0RX4-0RX1) R ( 

1) =0i*il^TV5;fc«>. W)&WEL<fTixh/OVtUf, 3fe*«)lwR (4) - 
(0RX4-0RX1) liJU^O t^5f±i*T?fc5 0 
UfctfSoT, rtmp=|R (4) - (0RX4-0RX1) \ k*$£ . t> L 
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o 

(i i) ±&<V (7-10) SCfcitf (7-2 4) ^^SrtSr 

£MJ;9, TyftSi^ANT l^J:t5ANT3CO>fMlH]te*^^ (0RX1- 
0 RX 3) £5£tf>5 0 

(0RX1-0RX3) = [ { (0R12-0R32) - (012-023 
) } - { (0R34-0R14) - (034-014) }]/2 

::x% 012 = 023, 034 = 014 ^ 9 az:o/c£\ 

(0RX1-0RX3) = { (0R12-0R32) - (0R34-0R1 
4) } /2 

-(D^<D^mtemmiAfrb&&bti%tc& (0RX1-0RX3) (Dftt^^m 

R (1) -R (3) = (0RX1-0RX3) T*fe3^ MfcfrlE L 
{R (1) -R (3) } - (0RX1-0RX3) #{3:13:0 t ft5 tt"TTfc 
Lfc^oT. rtmp=| {R (1) -R (3) } - (0RX1-0RX3) 

(i i i) #C^> ±*frO (7-17) 5fcfcJ:tf (7-6) ^O^SriS^ 
t|:J:5, T^f"^T-ANT24b*J:TJ ? ANT4^4t@lH]te*(7)^ (0RX2- 
0 R X 4 ) 

(0RX2-0RX4) = [{ (0R23-0R43) - (023-034 
) } - { (0R41-0R21) - (014-012) } ] /2 
:rt\ 023 = 034, 0 14=0 1 2^54ofcfe, 

(0RX2-0RX4) = { (0R23-0R43) - (0R41-0R2 
1) } /2 

roS;^*5attHiaffi^6>*»fen5fc«> (0RX2-0RX4) o<t* s JHH 
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w^T% R (2) -R (4) = (0RX2-0RX4) fflfe&lEl, 
{R (2) -R (4) } - (0RX2-0RX4) f±!5l3fO t T'feS 

o 

t^otr tmp = | {R (2) -R (4) } - (0RX2-0RX4) | 

(2) a6fftS*'<* 

® TyrtS^ANT l*5J:t5ANT2^aS«fflr*©tt*i|iMB*0* (0T 
X 1 - 0 TX 2) ^^ffii"^ : 
ftui&co (7-2) 5£*>*> (7-8) 5£Sr«£5t, 

0R31-0R32=0TX1-0TX2+ (0 13-023) 
(0TX1-0TX2) = (0R31-0R32) - (013-023) 
■•• (7-2 9) 

mm?.* (7-3) sc*»b (7-9) s^Mi:st, 

0R41-0R42=0TX1-0TX2+ (0 14-0 24) 
(0TX1-0TX2) = (0R41-0R42) - (014-024) 
- (7-3 0) 

Ztlb<DiK (7-29) *5«fcl* (7-30) <D&* ± 9 (0TX1-0TX2 

(0TX1-0TX2) = [{ (0R31-0R32) - (013-023 
) } + { (0R41-0R42) - (014-024) } ] /2 

(0TX1-0TX2) = [{ (0R31-0R32) - (013-024 
) } + { (0R41-0R42) - (014-023) } ] / 2 

013 = 024, 014=02 3^/&9£o*:£k ±ac», ^O^C (7 
-3 1) £*5 0 

(0TX1-0TX2) = { (0R3 1-0R3 2) + '(0R41-0R4 
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2) } /2- (7-3 1) 
d©^©;&j2tt!*fflfcA»fc#fcfc*t5fcfc (0TX1-0TX2) ©{fi^HttJ 

© T ^Ti-m* ANT 218 £Tf ANT 3 <Dmmm : f§r<DtiLte\Blfcm(Dm (0T 
X2-0TX3) : 
SuiB© (7-7) 5W»& (7-1 3) SSriCSt, 

0R12-0R13=0TX2-0TX3+ (012-013) 
(0TX2-0TX3) = (0R12-0R13) - (0 12-013) 
- (7-3 2) 
IrJ«K:, (7-9) (7-1 5) 

0 R4 2 - 0 R4 3 = 0 TX 2 - 0 TX 3 + (0 2 4-0 3 4) 
(0TX2-0TX3) = (0R42-0R4 3) - (0 2 4-0 3 4) 
••• (7-3 3) 

Zi%tt><OX, (7-32) *J.fctf (7-33) (D&# X K> (0TX2-0TX3 

(0TX2-0TX3) = [{ (0R12-0R13) - (012-013 
) } + { (0R42-0R43) - (024-034) } ] / 2 

(0TX2-0TX3) = [{ (0R12-0R13) - (012-034 
) } + { (0R42-0R43) - (024-013) } ] / 2 

012 = 634, 024=0 13 a*J& <9 &ofc«> x ±^«, ^CCDiS ( 
7-3 4) iJfcS. 

(0TX2-0TX3) = { (0R12-0R13) + (0R42-0R4 

3) } /2- (7-3 4) 
r©^©*3attHa!Hit*»^*«)e>^5fc* (0TX2-0TX3) wflt^nm 

® T>'^^*T-ANT3*5j;^ANT4roiM{S«-§-cD{55:1 : B[l]teiWM (0T 
X 3 - 0 TX4) Srltffli-S : 
flMcD (7-13) 5£*»e> (7-19) 
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(0R13-0R14) = 0TX3-0TX4+ (013-014) 
(0TX3-0TX4) = (0R13-0R14) - (013-0 14) 

- (7-3 5) 

mm\z s (7-14) &frt> (7-20) A&mtzt, 

0R2 3-0R24=0TX3-0TX4+ (023-024) 
(0TX3-0TX4) = (0R23-0R2 4) - (0 2 3- 0 2 4) 

- (7-3 6) 

Zfrb<D$: (7-35) iojctf (7-36) <D&* 9 (0TX3-0TX4 

(0TX3-0TX4) = [ { (0R13-0R14) - (013-014 
) } -h { (0R23-0R24) - (023-024) } ] /2 

(0TX3-0TX4) = [ { (0R13-0R14) - (013-024 
) } + { (0R23-0R24) - (023-014) }]/2 

r^T% 0 1 3= 0 2 4, 0 2 3= 0 1 4^j&9£o*:#n JixM:. Kk<D^ ( 
7-3 7) ir&3 0 

(0TX3-0TX4) = { (0R13-014) + (0R23-0R24 
) } /2 - (7-3 7) 

z<D^<D^mfcnmmfrb#£>bnz>ti#> (0tx3-otx4) ofa^m 

® Tyrti^f ANT4ioJ:t;ANT 1 ^iSfUfi^fiffiSei^i (0T 
X4-0TX1) £J£mi-5 : 
Su^CO (7-20) (7-1) tt&CZt, 

0R24-0R21=0TX4-0TX1+ (024-012) 
(0TX4-0TX1) = (0R24-0R21) - (024-012) 
•••(7-3 8) 
mmz, (7-2 1) ^i«9 (7-2) 

0 R 3 4- 0 R 3 1 = 0 TX4- 0 TX 1 + (0 3 4- 0 1 3) 
(0TX4-0TX1) = (0R34-0R31) - (034-0 13) 



• V « 
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- (7-3 9) 

^ftfe©* (7-38) Joitf (7-39) <D&<*r X 9 (0TX4-0TX1 

(0TX4-0TX1) = [{ (0R24-0R21) - (024-012 
) } + { (0R34-0R31) - (034-013) } ] / 2 

(0TX4-0TX1) = [{ (0R24-0R21) - (024-013 
) } + { (0R34-0R31) - (034-012) } ]/2 

~ -T\ 0 2 4= 0 1 3, 0 3 4= 0 1 2^9i:-ofc*, ±^fi, &<D5*; ( 
7-4 0) £&3o 

(0TX4-0TX1) = { (0R24-0R2 1) + (0R34-0R3 
1) } /2- (7-4 0) 
Z.'D&CD^mtemmi&frbXfrbftZfrtb (0TX4-0TXI) ©ffi^tiS 

4owe^©^tv^OT>'xi-*T-t-J;5^f«^ttffi[Hltel:$rT ( 1 
) =0TX1, T (2) =0TX2, T (3) =0TX3, T (4) =0TX4 
tmfr-tk. (T (1) , T (2) , T (3) , T (4) ) Zf&ttb-fZ^t h 

±xB©5£ (7-3 1) , (7-34), (7-37), (7-4 0) t*Wc 
<£ 5 l^s ^H^O-fiffiHtei^^fi. Jg8tHB£ X <9 (0TX1-0TX2) 
, (0TX2-0TX3), (0TX3-0TX4), (0TX4-0TX1) 
CDfflt LT Afrftt- ©ttl^HTV fll*tf>f£*B[H]i|fc*T (1) , T (2) , 
T (3) , T (4) ^t=Sr*PS^Iitt$8^?f:j£UTV^S 0 

^rt-, v^-fH^io^e^^ffiiHi^*, (i) zmmmok 

»l±li-2.r t^pj|gt^s o fctttfT (1) =0i*Jtttf, 

T (1) -T (2) = (0TX1-0TX2) it) 
T (2) =T (1) - (0TX1-0TX2) bteV, -hl2M#tf>H$]ffi(c:g 
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o*i^tt (2) (om&nmztiz, 

mm\ZT (2) -T (3) = (0TX2-0TX3) J: <3 

T (3) =T (2) - (STX2-8TX3) 1 4 (5 , ±E£#©S5flHttfc:S 
-i^TT (3) ffi Six 5. 

IrI^I'T (3) -T (4) = (0TX3-0TX4) <fc 9 

T (4) =T (3) - (0TX3-0TX4) 1 4 9 . ±IEM^coH»i{w» 
<3V N T T (4) ©ffiiSWaSixS. 

(i) *-f> T (4) -T (1) = (0TX4-0TX1) T ( 

1) =0 £*SV>T^5;fc«>» »3e*SiEL<fiffcftTVNntf, *5t56<)fcT (4) - 
(0TX4-0TX1) (±I5I?0 ir^e^fi-rx-feSc 
Lfc^oT, rtmp=|T(4)-(0TX4-0TXl) | ir*5#, 

(i i) 7>-ftifANT 1 tSiOfANTSCD&^IelteiOSS (0 

TX 1 - 0 TX3) £r#ft-5„ 
£1\ (7-1) (7-14) *Sr*t5t, 

0R21-0R23 = 0TX1-0TX3+ (0 12-023) 
(0TX1-0TX3) = (0R21-0R23) - (012-023) 
... (7-4 1) 
mmiZ^ (7-3) 5ta»b (7- 1 5) iZZMCZb, 

0R41-0R43=0TX1-0TX3+ (0 14-034) 
(0TX1-0TX3) = (0R41-0R43) - (014-034) 
- (7-4 2) 

Zfrb (7-4 1) ^doitf (7-4 2) ^©^Sri-SiiUlJ: <9 

(0TX1-0TX3) = [ { (0R21-0R23) - (012-023 
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) } + { (0R4 1-0R4 3) - (914-034) }]/2 
rr.T' 012 = 023, ei4=fl34^04of;)() 1 

(0TX1-0TX3) = { (0R21-0R23) + (0R41-0R4 

3) } /2 

r.©s;©*ia»4ieafl[d»fe*»?>ii*fe» (0TX1-0TX3) omenta 

r^T% T (1) -T (3) = (0TX1-0TX3) X'hZfc, ill^IEL 

{T (1) -T (3) } - (0TX1-0TX3) 1*151? 0 h fcSft-f T'fcS 
. Wdiot, rtmp=| {T (1) -T (3) } - (0TX1-0TX3) 

(i i i) 7 yf tf^A N T 2 *3 itfA N T 4 Ofi«@fil©i ( 

0TX2— 0TX4) 
*i\ (7-7) (7-1 9) aSr«t5t, 

0R12-0R14=0TX2-0TX4+ (0 12-0 14) 
(0TX2-0TX4) = (0R12-0R14) - (012-014) 
- (7-4 3) 
pJtmc, (7-8) j&frb (7-2 1) ttW.tZ>h. 

0 R 3 2- 0 R 3 4 = 0 TX 2- 0 TX 4 + (0 2 3-0 3 4) 
(0TX2-0TX4) = (0R32-0R34) - (023-034) 
•••(7-4 4) 

(7-43) S*Jj:tf (7-44) ao?*&ti5iiKJ:9 
(0TX2-0TX4) = [{ (0R12-0R14) - (012-014 
) } + { (0R32-0R34) - (023-034) } ] / 2 
012 = 014, 0 2 3= 0 3 4*S^(J2tofc«) > 
(0TX2-0TX4) = { (0R12-0R14) + (0R32-0R3 

4) } /2 

^©SC©*iSfiie«ttd>fc*«>feix5fc.«> (0TX2-0TX4) ©{jitfsgm 
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rrt, T (2) -T (4) = (0TX2-0TX4) TMbSj&S, fflfeffilE L 
{T (2) -T (4) } - (0TX2-0TX4) f±»S»3fO i:fc5f±-fT?fc 

So 

Lfc^oT rtmp=| {T (2) -T (4) } - (0TX2-0TX4) | 

(3) **r l J7l — v-g>- 
lt&^OiM-^ffiLfcSffJSS^* hA-R©&*BEte*R (1) , R (2) , 
R (3) , R (4) SlfsJfc^* h^T©fifflHIte*T (1) , T (2) 

. T (3) , T (4) tr*Ji«it**1-5 r. t K«fc 0 , »«i"«fia*r4:»c<t 

o 

IIMI 2 4 

El6 7lr*5^T, ATX1, ATX 2 , AT X 3 , ATX4W#*fi % #<Bi£ 

*k:*sv^t, (B*jaaiaiS2 o*»&ai***bfcfli**s*nsi-5aHtiHiiSTx*jj: 

^Ri*Sr*:bU ARX, A R X 2 , ARX3, ARX 4 

|g S W*S J: OSS R X Srilji LTffi ^-MSHIgg 2 0 (CM 5 * X*<DMm&®&. 

0 6 7^ Al 2l47yft$ ; fANTl, ANT 2 |B]f£*5»t5ff # 
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(omm^nM, ai 3 nT^i-m* ant i , ant 3iwK:*5»:r 

^K*. AMIiTyftXfANTl, ANT4M»w*ilt5(t*©S*a5»* 
. A2 3l47yft| : FANT2, ANT 3Wfc#tt*flri§-©g«3a&*\ A 2 
4l±7yft|fANT2, ANT4|HJ^*J»t5fl|-9-©SHBIEtt*s A3 4fiT 
yrtlfANT3, ANT4lBfc*JltS«*©iHB«»**r«*>U-CV^*. 
r©»W©JB3©S*fl|j*©|IJfi©J{?l8 2 4W:, 06 7 ©fcJsfcfcjs^-CStfllJS: 

(1) SffJSgx* h 

® 06 i (omm^a^x, m&&mt&mm&2 0frib%)MmtgAi n&i 

i^ANT li»bSHS £*K •ft!l©T>'7^lH^-ANT2, ANT 3 , ANT 4 "C 
roa^, jyftifANT2, 7yft*iSSW2 1 gftlalSSRX 2 Sr 

^b-cm#*aaie]K2 oT-s{s$nfc{s#©. aHtr*»feg«s-e©fi«aE»*A 

R2 ltt, &©5t (8-1) -e*fc$^5o 

AR2 1=ATX1*A1 2*ARX2- (8-1) 
mm\Z, jyrt^ANTS, 7Vft*MSW3 v SttlSIBR X 3 
UTfS-f-^aUlK 2 OT-S«$tufcm-§"», 36«i»b*«4-eo««SC»*AR 

3 1H, »©SC (8-2) 

AR 3 1 =ATX 1 *A 1 3 *ARX 3- (8-2) 
mfflz, 7yrt*fANT4 1 7>'ft#i«SW4 1 ««EISR X 4 Sr^ 

4 1lt ^©a (8-3) tSWflS. 

AR4 1 = ATX1 * A 1 4*ARX4- (8-3) 

(8-1) a* (8-2) sc-esssjic-f 

AR2 1/AR3 1=ARX2/ARX3* (A12/A13) 
(ARX2/ARX3) = (AR 2 1/AR3 1) / (A 1 2/A1 3) 
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- (8-4) 

mm^. (8-2) stfc (8-3) s-esfca-t-a t , 

AR3 1/AR4 1=ARX3/ARX4* (A13/A14) 
(ARX3/ARX4) = (AR31/AR41) / (A13/A14) 

- (8-5) 

mm^ (8-i) (8-3) ^-e^-r-si:, 

AR2 1/AR4 1=ARX 2/ARX 4 * (A12/A14) 
(ARX2/ARX4) = (AR2 1/AR4 1) / (A12/A14) 

- (8-6) 

© 0 6 7 (dmi&k&^x . m%tmM% ! 2 Qfrtb®Mm.mA i T2^i 

3E£t%tcmm*K ^StHlSSTX2 s 7yrt#ffl^SW2 ^LTTVftf ^ 
ANT 2frbvkm$tl. lO/yftl^ANT 1, ANT 3 , ANT4t'Sf 

Jyfti^ANTK jyft^WSWl, §:«!I]!gRX 1 £: 

R12li, &c05£ (8-7) xmt>&ft% 0 

AR 1 2=ATX 2 * A 1 2 *ARX 1 — (8-7) 
IrHUK:, 7yftS^ANT3, 7y7t*MSW3, g{f|s]ggRX3 
LT«^-MaiHl8S2 OT'Sil $tvfci{f-§-(0, mtmfab&B&XcDMm&WimAR 

3 2fi, ifccDit (8-8) T**b£*L2> 0 

AR3 2=ATX2*A23*ARX3-- (8-8) 

mm\c^ 7yfti^ANT4 1 r^-r^m^ sw4, sm@ssRX4^^ 

4 2 11 &cD5£ (8-9) t$b^5, 

AR4 2=ATX2 *A2 4 *ARX4- (8-9) 
m-, (8-7) 5t£ (8-8) HXl&n-tZt. 
AR 1 2/AR 3 2=ARX 1/ARX 3 * (A12/A2 3) 
(ARX1/ARX3) = (AR12/AR32) / (A12/A23) 

- (8-10) 



■ • I 
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mm^. (8-8) (8-9) 

AR3 2/AR4 2=ARX3/ARX4* (A13/A24) 
(ARX3/ARX4) = (AR32/AR42) / (A23/A24) 

- (8-11) 

mm^. (8-9) (8-7) 7£,x*mn-rz>i:, 

AR4 2/AR 1 2=ARX4/ARX 1 * (A2 4/A12) 
(ARX4/ARX1) = (AR42/AR12) / (A24/A12) 

- (8-12) 

@ HI 6 7 (OflMSlCfc^T, «HW&«IIII6 2 0a»£|D}Wfi«AIT3;JSlfcB 
ANT3i>bMS*l, ttOTVft^ANTl, ANT 2 , ANT4T'S(S 

r©5*>, ryftiHNTK 7yft#fflSswi, ««0KrxiSt 
it- u-cflnwaain* 2 ot$fi**i.fc«*o, a^j&»&aflr£-c©JB*f3HKi*A 

R13lt &©5t (8-13) 

AR1 3=ATX3*A1 3 * ARX 1 ■•• (8-13) 

7Vftl^ANT2 1 7yft*ISSW2, £«0!SRX2«:fl' 
LT«#»3IIII&2 0^£'«3ftfc«-J§-©» j^a»fex«t^©jsisaaHi*AR 

2 314, #C©5*; (8-14) T**^^tL5.<, 

AR 2 3 =ATX 3 * A 2 3 * ARX 2— (8-14) 
IHMKKl* 7Vfti ; FANT4 > 7>ft*ffl«SW4, SfllElS&R X 4 

LTinwa«iH*2 o-esfs$tufcft-§-w, j!&«a»s>s{t*-e©fi«SE»*AR 

4 3(4, &©j£ (8-15) f*b$tl5, 

AR4 3=ATX3 *A3 4 *ARX4- (8-15) 
(8-13) ^ (8-14) St^Sni:, 
AR 1 3/AR 2 3=ARX l/ARX 2 * (A13/A23) 
(ARX1/ARX2) = (AR13/AR23) / (A13/A23) 

- (8-16) 

mm\~. (8-1 4) 5££ (8-l : 5) S^litSt, 
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AR2 3/AR4 3=ARX2/ARX4* (A23/A34) 

(ARX2/ARX4) = (AR23/AR43) / (A23/A34) 
*■* (8-17) 

IBJ«Kl, (8-15) SS: (8-13) tt&m-tzt. 

A R 4 3/AR 1 3=ARX4/ARX 1 * (A3 4/A13) 

(ARX4/ARX1) = (AR43/AR13) / (A3 4/A13) 
- (8-18) 

© me 7<Dffij&\zi$\,^x s «#teaiaB2 o**e>i!j»fi«A i T43isiKH 

ANT4^bi^ff Six, ftllCOT^xi-^ANT 1, AN T 2 , ANT3t?Sf§ 
£*x£ 0 

ro5*>> ryrt^ANTi, Tyft^Mswi, g{f ®&§rx i £ 
Ri4tt, ifc<&S; (8-19) -es*?SJx«o 

AR 1 4=ATX4 * A 1 4 * ARX 1 (8-19) 
!U«B^ 7V7tSI^ANT2, 7yrt*MSW2 > gfSElggR X 2 S:^ 

2 4ft. (8-2 0) t^JMo 

AR 2 4=ATX4 *A2 4 * ARX 2-- (8-20) 

7yftSfANT3, 7yft#MSW3 % Sff EI&R X 3 £rtf* 

ux«*teaiai8 2 o-ea«**u/t«*o, 2HBa*bS«*^<Dfi«*»*AR 

3 4f±, ^(D^ (8-2 1) -e**?S*L5 0 

AR34=ATX4*A34*ARX3- (8-21) 
rrt\ (8-19) Sir (8-20) a-C»*t5t, 
AR 1 4/AR 2 4=ARX 1/ARX 2 * (A14/A24) 

(ARX1/ARX2) = (AR14/AR24) / (A14/A24) 
••■ (8-2 2) 

H«Kl. (8-20) ^£ (8-21) SrcBft#-r5 i: , 1 

AR24/AR34=ARX2/ARX3* (A24/A34) 
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(ARX2/ARX3) = (AR24/AR34) / (A24/A34) 
- (8-2 3) 

(8-1 9) SSSr (8-2 1) *T?»J|-t-Si» 
AR 1 4/AR 3 4=ARX 1/ARX3 * (A14/A34) 

(ARX1/ARX3) = (AR14/AR3 4) / (A14/A34) 
••• (8-2 4) 

© T^y-*-*?ANTl*Jj:tfANT2©S««»©«MM*©* (AR 
X1/ARX2) : 

±xB<D5t (8-16) *S.fctf (8-2 2) ©#* ± 5 (ARX1/ARX2) 
f±**5* s > if?!f*S : Srf6]±^-ti:5^*, Post© ¥*S Sri 3« **s, WS;©*ia 

«*4t[*rfHI-»-* r. i^t?#5. LfciSot, 3*a£ftfcW5£©tt©SgastMi 

(ARX1/ARX2) = [ { (AR 1 4/AR 2 4) / (A14/A24 
) } + { (AR1 3/AR2 3) / (A 13 /A 2 3) } ] /2 

- (8-2 5) 

MffiCI^^*ftfeH5fcft> M# (ARX1/ARX2) ©ffi#£ffl£*U 

So 

© T^7 i ^-* J F-ANT2*JJ:t5ANT3cDS{mf-g-OSi|B^Sbl:©lt (AR 
X 2/ARX 3) &Wm-tZ> : 
-B&cDiS (8-4) *S<£tf (8-2 3) J; 9 (ARX2/ARX3) f± 

(ARX2/ARX3) = [ { (AR 2 1/AR31) / (A12/A13 
) } + { (AR24/AR34) / (A24/A34) } ] /2 

■■■ (8-2 6) 

#tf>£>ix3fc£>, Wj$ (ARX2/ARX3) ©fitW^ffl $tu5„ 
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© T ^Tl-m* ANT 3*5 Jztf ANT 4 ©X{ffflr#<0lBIBM!*©f£ (AR 
X3/ARX4) «r£tti1-* : 
±iS<^^ (8-5) *5cfctf (8-1 1) (O^^ctt) (ARX3/ARX4) ft 

(ARX3/ARX4) = [ { (A R 3 1/AR4 1 ) / (A 1 3/A1 4 
) } + { (AR32/AR42) / (A23/A24) } ] /2 

(8-2 7) 

tfftfeixSfcft. ^ (ARX3/ARX4) ©«*JIHl*tb« 0 
® 7yft^ANT4*5J:U { ANT 1 ©Siflf ^S(S»iOl (AR 

X4/ARX 1) SrSm-TS : 
±*S<£>:£ (8-1 2) *3«fctf (8-1 8) <D&*£V (ARX4/ARX 1) 

(ARX4/ARX1) = [ { (A R 4 2/AR 12)/ (A2 4/A1 2 
) } + { (AR43/AR13) / (A3 4/ A 1 3) } ] /2 

- (8-2 8) 

#tf><b;fr3fca6 N (ARX4/ARX 1) Offi*SJ)[tUSH5 0 

) =ARX1, AR (2) = ARX2, AR (3) =ARX3, AR (4) =A 
RX4t^ti, AR (1) , AR (2) , AR (3) , AR (4) 

±&<D (8-25) (8-28) ^-e#tf>fccfc 5 -tivPtb©a*fC» 
ScOH^tt, Hamt^klJ:!) (ARX1/ARX2) , (ARX2/ARX3) 
, (ARX3/ARX4) , (ARX4/ARX1) <£>ffi£ LTJMM5fcJ|ffl£ 
*lT^5/^ ffl*<E>IB*B&«l*AR (1) , AR (2) , AR (3) , AR (4 
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AR (1) /AR (2) = (ARX1/ARX2) <fc t> 

AR (2) =AR (1) / (ARX1/ARX2) t ft <9 , ±iEM#»3l«!Htt 

tS<5^tAR (2) Wffi^^tti^nS. 

Ir]«^ AR (2) /AR (3) = (ARX2/ARX3) <fc 9 

AR (3) =AR (2) / (ARX2/ARX3) fcft*>, ±IE^W^SiKfi 

iC^o'^-CAR (3) CDffi^gffi£*b5<, 

Ir!«K:, AR (3) /AR (4) = (ARX3/ARX4) <£ 9 

AR (4) =AR (3) / (ARX3/ARX4) t ft V , ±IEH^<0*S!lffi 

dX-^TAR (4) OflS^ttl^tuSo 
£t±©J:5lw, v^ix*»lo©ea63RO«fflaEft*Srli:*J<-i^J:!'» 

m-rs. 

(i) £i\ AR (4) /AR (1) = (ARX4/ARX1) 
AR (1) =lifc^t^5fc», »Jj£anEL<fTfc;fr;h/0\h,fis **ft)»-A 
R (4) / (ARX4/ARX1) tt»J3f 1 t * 5 lift'fcS, 

Lfdbt, ttmp=| AR (4)/ (ARX4/ARX1) - 1 | fc*S# 
, tLtr tmp*5|8it#V>t»±tfe^tf, 5 ;*;^&ofct>tf>£¥lJKlT• 

£;^^ ; 5o 

(i i) ±i&(D (8-10) (8-2 4) *©sp*eSri:5r 

tKX<0. Tyft^ANT l*Jj;tJ«ANT3 0lgi|>S^»fi©^ (ARX1/ 
ARX3) &*i63o 

(ARX1/ARX3) = [ { (AR12/AR32) / (A 12 /A 23 
) } + { (AR 1 4/AR 3 4) / (A 1 4 /A 3 4) } ] /2 
A12=A23=A34=A1 4 <9 iTOfc£>, 
(AR X 1/ARX3) = { (AR12/AR3 2) + (AR14/AR3 
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4) } /2 

z<D^<D£mi*nfflmfrt>*#>t>*izit.ib, (arxi/arx3) <D\mm 

r^T\ AR (1) /AR (3) = (ARX1/ARX3) X'h^, Mfefr 
jEL,<?ftet>tlT\<^h,r£, **W(C1 S {AR (1) /AR (3) } / (ARX1 
/AR X 3) fifJOf i t^stt-f-efcSo 

lfc* 5 oT, r tmp= | {AR (1) /AR (3) } / (ARXl/ARX 

3) -1 | iriot, tLtr t m p L£ wMlt&±"e**Ui. fflmz^xfr 

( i i i) #Cfc, ±j£tf> (8-1 7) 5t*Jj;u: (8-6) ittf)^ £r i 3 r 
£fcJ:»K Tyrti^ANT 2i5itfANT 4 (DMQg&mMom. (ARX 2/ 
AR X 4) £jft#5 0 

(ARX2/ARX4) = [ { (AR23/AR43) / (A23/A34) 
} + { (AR 2 1/AR4 1) / (A 1 2 /A 14) } ] /2 
;:f> A12=A2 3=A3 4=A14^!)4ofc)!) 1 

(ARX2/ARX4) = { (AR23/AR43) + (AR21/AR4 
1) } /2 

^<D&<D^mtemmmfr<b&)ibb*iztctb. (arx2/arx4) <Dmm 

::t*> AR (2) /AR (4) = (ARX2/ARX4) X'hZtf. S!l^5 
{AR (2) /AR (4) } / (ARX2/ARX4) fiiil£ 1 i: ft 3 f±T T* 

Lfc^oT, r tmp= | {AR (2) /AR (4) } / (ARX2/ARX 

4) -1 | i:*5#, tLtr t mp2SMML#WiS^±T*;fc*Ui\ ^ ^ 

( 2 ) mia * h /KDSiJ^*fe 

CD TyftifANT l*3iU?ANT2C»^{f{f-8-©Stg^ii)»oa (A 
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TX1/ATX2) £gaJi"3 : 
ffim<D (8-2) (8-8) St^It^i, 

AR31/AR32=ATX1/ATX2* (A13/A2 3) 
(ATX 1 /ATX 2) = (AR 3 1/AR3 2) / (A 1 3 /A 2 3) 

- (8-2 9) 

(8-3) a* (8-9) st^stsi, 

■ AR4 1/AR 4 2=ATX l/ATX 2 * (A14/A24) 

(ATX 1 / ATX 2) = (AR4 1/AR4 2) / (Al 4/ A24) 

- (8-3 0) 

-ftib<D3£ (8-29) (8-30) <D#* «t 9 (ATX1/ATX2 

(ATX l/ATX 2) = [ { (AR 3 1/AR 3 2) / (A 1 3 /A 2 3) 
} + { (AR41/AR42) / (A14/A24) } ] /2 

- (8-3 1) 

(ATX l/ATX 2) Wffi^ffl;*^, 
© T>'7 L i-*^-ANT2*3j:^ANT3O^f«*<0S*a^itl*wM (A 
TX2/ATX3) ^ffltS: 
SfFxBW (8-7) 5££ (8-13) itT'l&lll-S t , 
AR 1 2/AR 1 3=ATX2/ATX3* (A12/A13) 
(ATX 2 /ATX 3) = (AR 1 2/AR 13) / (A 1 2 /A 1 3) 

- (8-3 2) 

(8-9) 5t£r (8-1 5) 
AR 4 2/AR 4 3=ATX2/ ATX3* (A24/A34) 
(ATX2/ATX3) = (AR42/AR43) / (A24/A34) 

- (8-3 3) 

mfeWit (8-32) *5<fctf (8-33) J: <Q (ATX 2/ ATX 3 

(ATX2/ATX3) = [ { (AR 1 2/AR 1 3) / (A12/A13) 
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} + { (AR42/AR43) / (A 2 4 /A 3 4) } ] / 2 

#»fcix5fc«>3S# (ATX2/AX3) Offl[*S*aS*t5 0 

® T^X^*^ANT3«J:WANT4 0a^(B*OlB«K«|*03| (A 
TX3/ATX4) 8r£ttl1-5 : 
tu*gO (8-13) (8-19) St*»t^ t % 

AR1 3/AR 1 4=ATX3/ATX4* (A13/A14) 
(ATX3/ATX4) = (AR13/AR14) / (A 13 /A 14) 

••• (8-3 5) 

(8-14) (8-2 0) a-eRJTtSi, 

AR23/AR24=ATX3/ATX4* (A23/A24) 
(ATX3/ATX4) = (AR23/AR24) / (A23/A24) 

— (8-3 6) 

(8-35) *5j;tf (8-36) J: 9 (ATX3/ATX4 

(ATX 3 /ATX 4) = [ { (AR 1 3/AR 1 4) / (A 1 3 /A 1 4) 
) + { (AR2 3/AR 2 4) / (A 2 3 /A 2 4) } ] /2 

■•* (8-3 7) 

^fcbtbSfcfcH^ (ATX3/ATX4) ^ffl^^ffi $H5 0 

© 7 >-r A N T 4 ^ i: t5A N T 1 ff f ^»»f (A 

TX4/ATX1) : 
fu3£o (8-2 0) ^S: (8-1) St^tSi, 
AR 2 4/AR 2 1 =ATX4/ATX 1 * (A24/A12) 
(ATX4/ATX1) = (AR24/AR21) / (A24/A12) 

••* (8-3 8) 

mm^. (8-21) ^ (8-2) ST»|Lt5t % 
AR 3 4/AR 3 1 =ATX4/ATX 1 * (A34/A13) 
(ATX4/ATX1) = (AR34/AR31) / (A34/A13) 
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- (8-3 9) 

Z.tlb<D&, (8-38) HXU (8-39) <fc<9 (ATX4/ATX1 

(ATX4/ATX1) = [ { (AR24/AR2 1) / (A2 4/A12) 
} + { (AR 3 4/AR 3 1) / (A3 4 /A 13) } ] / 2 

- (8-40) 

#*ktl-5fc«>it# (ATX4/ATX1) <D«^m$H5o 

4 o©e^5S©^ttm<DT ^^mc X 5^Sm-S-ro^tS^K)*A T ( 1 
) = ATX1, AT (2) =ATX2, AT (3) =ATX3, AT (4) =A 
TX4tmt>~rt, (AT (1) , AT (2) , AT (3) , AT (4) ) 
ftt-tZ^t h/WAT^fiil'I-r-^^i^mJ^^^ hsl'X'lb&o 

±S©S (8-3 1) , (8-34), (8-37), (8-4 0) T'*W: 

tiit'tiom^mmiomftte. swao (atxi/atx2) 

, (ATX2/ATX3) , (ATX3/ATX4) , (ATX4/ATX1) 

r>m.i: vTMcfcmznmznx^ztf^ m^^mm^wsMAT m , at (2 
) , at o) , at (4) <Dm*saz>\a-±mm^&vT\,^ 0 
zzx\ ^T^ioroe^^^ts^ii*, fca«AT (1) &s*msi 

\zW&-fZ^tfr»!mbft?>. -r&fr*>, fct^fiAT (1) =it^itf^ 

AT (1) /AT (2) = (ATX1/ATX2) <t <9 

AT (2) = AT (1) / (ATX1/ATX2) t ft V % ±EH#©!iaH&t 

KaE^JV^TAT (2) ©*;&s*ttiS;h,5. 

^|:AT (2) /AT (3) = (ATX2/ATX3) XV 

AT (3) = AT (2) / (ATX2/ATX3) t ft K> , iiSSi^OHiW 

{CS^TAT (3) <D{t^a$tu5„ 

^SCAT (3) /AT (4) = (ATX3/ATX4) XV 

AT (4) = AT (3) / (ATX3/ATX4) kft<9. -hfE^#<DHjfflffi 
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ks<5^tat (4) (ommmztiz. 

(i) *i\ AT (4) /AT (1) = (ATX4/AT1) t?*>5*^ A 
T (1) = 1 £*5l^T^5fc», aOS*5jEL<fif*fcixTt^tf, #3fEttfc:AT 
(4) / (ATX4/ATX1) fi»l3? 1 1 fc£> tt"fCfe5c 
Lfc^oT. r tmp= | AT (4) / (ATX4/ATX 1) - 1 | ir*3# 

So 

(i i) 2fc»C, jyfti^ANT l*5«tt5ANT3<Z)tgB«BftO|| (A 
TX 1/ATX3) £r#fc>£ 0 
*i\ (8-1) (8-14) STilt^h 

AR 2 1 /AR 2 3 = AT X 1 / ATX 3 * (A12/A23) 

(ATX1/ATX3) = (AR21/AR23) / (A12/A2 3) 

- (8-4 1) 

H8Kc, (8-3) 5££ (8-1 5) ttffcM-t & k . 
AR 4 1 / AR 4 3 = AT X 1 / ATX 3 * (A14/A34) 
(ATX1/ATX3) = (AR41/AR43) / (A14/A34) 

— (8-4 2) 

(8-41) 5«3J:tf (8-42) 3;(E>¥i£4: k 5 r i fc: J: 9 , 
(ATX 1 /ATX 3) = [ { (AR21/AR23) / (Al 2 /A 2 3) 
} + { (AR41/AR43) / (A14/A34) } ] /2 
r^-CAl 2=A2 3 =A 3 4 =A 1 4 9 Scofcft, 
(AT X 1 / ATX 3 ) = { (AR21/AR23) + (AR41/AR43 
) } /2 

Z<D^<D%mtemmMfrb#1tobtlZ>tzfr (ATX1/ATX3) Offi^SEffl 
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ZZX\ AT (1) /AT (3) = (ATX1/ATX3) XhZfr, MT^ifi 
JE\*<ffttt>tlX\t*ifct£s 

{AT (1) /AT (3) } / (ATX 1/ATX3) fi(3l? 1 t £5 lift 
*>3 0 Lfc*oT, r tmp= I {AT (1) /AT (3) } / (ATXl/A 
T X 3 ) -1 | t>Lt>r t m p V^JW±T?*)Jxtf , jH^fc 5 

(i i i) 7yrtf^ANT2*5«ttJ ? ANT4^fii^SiiOi ( 

AT X 2 /AT X 4) Sr*«)5o 
Sf, (8-7) 5££ (8-19) ^"C^-f 5£> 
AR 1 2/AR 1 4=ATX 2/ATX4 * (A12/A14) 

(ATX2/ATX4) = (AR12/AR14) / (A12/A14) 

- (8-4 3) 

R*K1 % (8-8) (8-2 1) S;-C»J|-t"5i:, 

AR3 2/AR3 4=ATX2/ATX4 * (A23/A34) 
(ATX2/ATX4) = (AR32/AR34) / (A23/A34) 

- (8-44) 

Ztlh (8-43) 7Z$$&Xfi (8-44) 5£<£>¥f©Sr t 3 Z. t \Z X V 
(ATX 2 /ATX 4) = [ { (AR 1 2/AR 14) / (A 1 2/A1 4) 
} + { (AR32/AR34) / (A 2 3 /A 3 4) } ] /2 
r^T% A 1 2=A2 3=A3 4=A 1 4 *J*0 Stofcft % 
(ATX2/ATX4) = { (AR12/AR14) + (A32/A34) } 
/2 

ro«;o*ia«:||jW«d^*«)6>ix5fc«> (ATX2/ATX4) Ott*S*tti 
ZZX\ AT (2) /AT (4) = (ATX2/ATX4) "Cfo5d s , SOS* 5 
{AT (2) /AT (4) } / (ATX2/ATX4) tt«tflt*5tti*-e 
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Lfc^oTr tmp= | {AT (2) /AT (4) } / (ATX 2/ATX4 

) - l I t*s#, titr tmp#saHL#^ttw±-efc*ui, sj^t$^as*> 

(3) ^f-tllT'U-v/ay 
hu3&©J: 5»-*tilUfcS«fls:«F' < ^ hA'AROSffSttftAR (1) , AR ( 
2) , AR (3) , AR (4) 36»fe, Jfc^-i * F^ATOfiBSftiAT ( 
1) , AT (2) , AT (3) , AT (4) fc*ivW'l|*JM-« C i <fc 9 > M 

[mffi©ffi*^iftw] 

m 2 r. ©igpj k: <t 5 r ^ y r w «^a±te^©^ i ©as*»ja©SE 

El 3 14, I<0^f^t<t57 ^^-r ^7M «^Sifi^©» 2 ©»»^©S 

a 4 »±, ^©5s^t<t57 ^yf w mm&mm<Dm 2 ©«#«#©£ 

BBli, mi *s itJ'm 2 ©S*«j«©#fflK*5»t 5fS-§-©fiffi|HHE**i J;tf« 
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0 7f4, ^l©S*«^©ib^Otu^$r^i-7P-[llT-fo5o 
0 8(4, %i(»m*ffi&<nW)W<o'&**7F-t7v-Wi-QhZ><, 

0 9 (4, 3gl <Dm*M&<D£Bm(D®ft<Dwi*Z7f;1r7 D-HIT*fo5, 

mint. -<D&wo>&\<nm*mj&<o&Km**irwm7vv?mx'hz>. 

01 2(4, 01 1 K^Ltc£BM<£>W)VF&^1r7 u—mX'3bZ> a 
01 4(4, Ell 3 \c*Ltz.£Mffl(DW!ft : $:^ir7 v— mxhZo 

o 

01 6(4, HIl 5^LfcHJSO^flll©»)^$r*-t"7o-E!T-fo2.o 

ii 7(4, ro^o^i <Dm^m^(omMmm2^m-ty'^ vtmxhz 

o 

mi 8(4, mi 7\z^vtcmifo<vteife2<Dm4¥&^-f7v—mxhz<, 

02 1(4, &2<Dm*ffil&(V®tt<V&*Z^-$~7*-^&Z° 

El 2 2(4, ^2roS*«^W^^^W)^mf^Sr*-r7n-|2lT*fc5. 
0 2 3(4, %2<Dm*ffij&<»&l&®\<VW}fc<0'&¥*tt7*-mX$bZ>o 
0 2 4(4, -O^PJco^2WS*1#^^^J : Sr*i-«tB&^t :! f^0T*fc5o 
02 5(4, 02 4iC^L7t^^JroSbf^WmT^?r*-r7D-0-efo5o 
02 6(4, 0 2 4iC^Lfc^^JWli^©^^S:*-t"7t3-0T-foSo 

02 7«, ^<D^m(D^2(D^m^^h^^Mm^-rw^y'^'y^m 

02 8(4, 0 2 7^^Lfc^fiSJWS&f^<DBfT^Sr^-t-7n-|2|T'foSo 
' 02 9(4, 02 7(^bfc^^!|Wt!)f^»^¥$:*i-7n-0-efoS„ 
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m 3 1 (4, El 3 0\Z^VtcmM<DMWi3<DW}?F&^i-7£' — mX*3bZ> o 

m 3 2(4, Z<D&W<Dm2<D£^f&<Dmm<Dftm4&7f:-t7a y?mxhZ> 

o 

ei 3 3(4, 0 3 2^LtcnM<vrm4<Dmff*$iwi-z7v-mx~&z 0 

El 3 4(4, Z<D%W<DmM<n&t&5<DM,#to*J:®&mi&*7*-t7a ytmxh 

EI 3 5(4, El 3 4(d^Lfc||J£©^ffi5(Dtbf^<lr^-r7n-EI-efcS 0 
El 3 6(4, EI 3 5 <Dmi¥(DftW;U- o-mXh^>. 

Ei3 7(4, z<r>^m<Dmmcomm6 (D^^'m^m^Tik-ry'xn -ytmxh 
EJ3 8(4, ^<D&w<onmmm7 co^w.mt£m&M$L*7F-t7* -y^mxh 

0 4 2 ^c^KcD^O^S8^#^ 

EI 4 3 ft, rcD^ej<£^<D^9<Dj^^ 

i4 4(t 13 9 cDSb^ft^/v— ^Sr^^n — 0-Cfc3 o 
0 4 5f±, 0 3 9<Dftf^Oft»/i--^>'Sr^-r^n-glT*fca o 
EI 4 6tf\ nco^P^oH^co^i 0OM^*lHlMS:/Tt^D ^0T* 

0 4 7tt. 04 6^Lfc||J£<D^iifel 0C0Sbf^^^:-r^D-|gI-efeS o 
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04 9(1, Z<Z>ftm<DMM<0]&Ml 2© = g:#:«3/ilH]Sg«fig^^-ryp s/^UlT* 
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